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(57) Abstract: A semiconductor light emitting device which is a chip 
type semiconductor light emitting device comprising a substrate (4), a 
blue LED (1) mounted on the substrate (4), and a phosphor layer (3) 
encapsulating the blue LED (1) and consisting of a mixture of yellow 
phosphor particles (2) and a base material (13) (translucent resin). Yel- 
low phosphor particle (2), which absorb a blue light emitted from the 
blue LED (1) and emit fluorescence having an emission peak in a wave- 
length region of at least 550 nm and up to 600 nm, are silicate phosphors 
each mainly consisting of a compound represented by a chemical for- 
mula (Sr 1 .> 1 . b i. x Ba B iCa b i Eu x ) 2 SiO 4 (0 ^ al £ 0.3, 0 ^ bl £ 0.8, 0< 
x < 1). Being easy to disperse into resin almost uniformly, the silicate 
phosphor particles produce a satisfactory white light 



WO 03/021691 Al I Hill IDII1II H llllll Hill EID E II III llin EHH Hill Hill IIIII 1(11 IIHID IDI Dl) nil 



(57) £&: 

. n&Zk&KfctiL* 2 I4, fr&L ED 1 #Jfco#M£0*l|XL-C 5 5 0 n m&J: 
f6 0 0 n mWT<^j&S^^(-^?t Ir^r-f ft 

*7 : 5t ( S r i i -b i-, Ba.iCai.iEu.) 2 S i 0< (O^al^O. 3, 
O^bl^O. 8, 0<x<l) X'&ZtxZitfttyZllfa^ LXt£Z>&ffi%L$iK 
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^ 7fW 



5 , O 0 nm^Jht?5 3 0 n m&T©#-fe©afc£fl«#K:±383fe fc° 

-^SrftStfeLED (Ml:iiffeLEDf y/) :©fftLED« 

5 8 0 nmlf©M) fc***-* fc**5*jte*j|fcofc«**fc (£HT, ¥ 

fc¥**M63te7V*>f * fc L-Ctt, 9 2 7 2 7 9 

10-163535 -5§-<£$g, #§1 2000-208822 # 
H2000-24402 1 § Ji5 ¥£fc$83fex'M 5 6 

#1^3! 2 9 2 7 2 7 9 ^«^H:, !J * A ^Ht^ ft J§ L 

, 4 0 0 nmJ^JiT- 5 3 0 n mfilTORStt Bfc38# fcT- * ftftSiJfeLED 
<t % (REi-x Smx ) s (A 1 , G a i- y ) s O12 : C e gft# (fcfcU 0. 
^x<l, O^y^l, REilY, GdA^I^^5/>4<Hlo(Dfi| 

±f2YAG^&ftftf3\ t^LEDaSftotft* OTT-5 8 0 nm 
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o 

0 - 1 6 3 5 3 5-S-&*fcfi, W£X&W^£©LED fc, r. 

© l e d © i§ * £ » ft l x pt ta « { c m % -t 5 - ft 4 fc « - a fit ± © ft % # t ft a 

, cd) sftM###£i-5 % fife, Jt£, m&m%ft&£xf ( 

Y,Gd) 3 (Al, Ga) 5 On:Ce, E u StlT^S. ftj3 
, ±C ( Y, G d ) $ (Al,Ga) 5 Ox 2 :Ce,E u3£ft#t % ^flfl&fclW: 

0 - 1 6 3 5 3 5f-^*KlW: % ffiLEDiYAGlW© 
^QfetJlioT, |8*feOC I E6S0|t*5»tSIS3fe6ft^ (x, y) t>K 0. 2 

l^x^o. 48, o. i9^ y ^o. 4 5©$SBrtift5«fc 5iafce6^ 

$ b Ul, #12 0 0 0 - 2 0 8 8 2 2 #PB 2000-244021^- 

^*g{C& % ffeLED t YAG^^3fc^t ftift^fc^rfcefe^^ftlS^f*^^ 
^^PH^StbTV>5 0 Hi 2 0 0 0 - 2 4 4 0 2 1 f ^^T'li, 
7*^ ^*5»[oefi*o 5 *>o*fe««o*J^ffi*««t5fc»K:, YAGI 
£3fe#fc*ttffc< , »-n f ^AT?^tt-fk$ttfca{b^ h p (S r S : 

fc*5» a*©YAG^S**-ett 4 tl:YAG^S)fc^^Mt5Y ( 

<< y hV JR-T-fcSti-SG d (#Ky *A) Jl^©gm»^3§ft*^£ ft 3 
C e » + ©aSJp*, JlffltfiglC^oT, ±38* 5 3 0 nm~ 5 9 0 

nmgSO^-etftfSr i^&bix, GdiW^^ft^SCe 3 + ©gs 

ffit (R. Mach et and G.O.Mueller : Proceedings of SPIE Vol. 3938 (2000) pp. 30-4 
1 ) #J$) o fetch, G d JE-^-fi YJI^-7- J: U & It V "> fc #> % G d JR-?-©»ft*#*B 
■rtCotlT, YAGSR^ftfcfiDjtJfcMttHanl-S. 

fc*5 % G dm?Z±< ^I^^Y, Ah On:Ce 3+ 3£3feft (YC»f5C 
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etlf : 0. 1 ~ 2 %) (DMitM\t4 . 15~4. 55tfc5:H^bK 
^<Z)^fiKl*5tt53§ftfc 0 -^$fifi, 5 3 0 nm (J|JtS#4. I5 0f^) 
*»e>5 5 7 nm (XJfcS^ 4 . 5 5©f)fc|$) *"C0M©j&JM618tti!r (Jft£~ 
j§t£3!S©afeg£#) tfcSi i fc&kft-CV^ (Phosphor Index (B&ffc^lH 
.(I*)), *5 itje. Philips th#*P^ifc80 o 

ffeLEDtfMi^anfot, tfeLED^ftoffe^t 
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#3&3fe7*^* U&frt>—%>fyt>tiX\<^Z)o Mz.lt, ^12 0 0 1 - 1 4 3 
8 6 9 ^&$&Klte % B a 2 S i 04 : E u 2+ «ft, S r z S i 0< : E u 
ftft, Mg 2 S i 0< : Eu 2 ^^, (BaSr) 2 SiO. : Eu 2 W 
, (BaMg) 2 Si04 : Ku"1£%fri££<Dmm&&%&*ft^tz.¥m-fcm 

I ©#i 2 0 0 1 - 1 4 3 8 6 9^fC'li, LED^C^tL^ 
$S«te4 3 0 nm^T> #IU0 0-4 3 0 nmO@i^^f £;ft,T 

©^7fe^moLED^ffi^fc^*#:|§^r^^^^lBtt^tLTV^ 0 P 

i-£*>*>, ±ib#ps 2001-1438 6 .9 %-&n^mm<Dmw\z, r^^k 

::t\ &mi&n%friO^XmW1-Zb, (S r i-.a-„a-, Ba.aC 

a b 3 E u „ ) 2 Si04 ( fc fe: L , a3, b3, x {2 % * , 0 ^ a 3 ^ 1 , 0 
^b3^1, 0<x<l||St5lfi) ©ft^^T'^^ttSg^jt^^*^^ 

m^frTfc >K Ba-Sr-Ca (Dg^^liS: ttJ;ot, 3§ft© t°-^$ 
0 5 nm£(i5 9 8 nm«TgS©l5lrt«t5S^ftt*fe5^ i # 

*nk*i,Tv^ 0 £ &{c: % mm^^tmts 1 7 0-3 5 0 nmomm^o^mM 

OhkX*i£mttm®m<Dmft%7Fi-%%fcX'&?>^b&, Zfcgfc (j.Electrochemi 
cal Soc.Vol.115, No. 11 (1968)pp. 1181-1184) , S Jiggle (Fluorescent Lamp 
Phosphors, Kith H. Butler, The Pennsylvania State University Press (198 
0) pp.270-279) ft ^ISTr^tlTV^o 

m J: •? 4 3 0 nm^ix.5 0 0 nmKT©ffiO|II 
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#(M J ± ©ft SIM*, Hfclt4 5 0~4 7 0 nm#ifiO^I©^> 

If&ftfc <fc Zm&fckoX 5 5 0 nmW6 0 0 nm£tT©»*fti»fcl!fiOft 
fc t> frtfYAG^Itftfti P3«©S*fe©SS#«r;8&o£3teflsi: bTt>*$fjl§ 

{COVMT^^EBJ-fSo _kB«Hffj&2 9 2 7 2 7 9-*&*, 0-163 
5 3 5 -5§-&$B, 4#Bfl 2000-208822 #H 2000-24402 

0!|;Lfc£s #if^ 2 9 2 7 2 7 9 -5§-<k$£ Ht t * £ 1" -5 PI-tfJK A©<£§1 #fF^ 

a^»S*fct>oSr % LEDf s//^M$^fcT!>yb • y-KKiKltfeii 

&A&) LEDf ->^±|cYAGlS^^tf^-f^ >^l35&^ffc 

t53-f-f y^£&©J?^£ 100-4 0 0 /! mlit5iO!3t^fc5, 

#1 2 0 0 0 - 2 0 8 8 2 2 -^^^ * ft C » 1" 5 — fflR AO ^P?8 # 

^£20~110 m mlcfS t©ia^^fe5 0 3£ftft^-* F5rLE 

D?-s/7©ii§iii£i&< JiHfc^-rs^Srt Lt, 7* h y y?77j-m, 

H 7 f± % «©&A&K£ !9^ftSo£;ftfc^:/*^7©^&f§ftx/M*© 

% mftSbs ffi#8fif*:IEa$;frfc#£LED 1 t, t*8rt(CU(t5tfeLE 
D 1 O^IBSr«V^fe3R*3te#l!t^fc#Jfifc 45 YAG***M 

3 t s I*8rtCfcMt5YAG^t**l 3 «r*5±» = -^-f 0 fc £ 
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m 9 it, 0 7 \sitvtwi<D * *<d=* i o <omm 
frm*]&f&Ltcm&\zi*, 07, m9s.t5mi ooi^iftft^ntstJ: 

t^tf**** 3 fc, YAG3R*#ftfcKiA/if'a*fcV*±tt3- 
f^^^llOifc^Jii. ^©^fcJDRHttv YAG^Mfr^Mi ©tfcS 
SSHlfeH It, Y AGSR^ftfrtfi^F- 9 ^lAtaotn-f-f ^^©JiEftSfcit 

^9^ai#^v«fJBi (##•) ©^#K:io-ClfcftLfcfll3ftOt>©-eW:ft< > YA 
G36£#fclfc^ 9 l±^8MttWf(:I^L, a-^-r ^^©J£»*-fta 

T-f 1 0 (91^ <fc 9 tf< s 1 0 ~ 7 0 n mt 45o 

i#^WO 9 8/0 5 0 7 8^i:, r 7 * Y ?V % * y ± mftft© %M tt , ^ 

©H3m, *mw%t><Dfe&mwix*it^fsmx'h^tc 0 M2 9 

2 7 2 7 9*^«©fflRAfcJ: OKift^b^tiTV^^illCflcJS*^^ ^SrA^ t 
s *##*©Wffi i »3itfc**l'fca s » YAG^gftft&^e*** 
©^flc|SHoT*&— fctfcft Lfc»ii® , t>©T?W:fc< » HI 9 t^^TVS <£ 5& 
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*f± 10~70/im, ^<IJ10~30 /imffeofc 0 Sfc, Mftlti, 

©fitrfe«i«l#8cK:o VITREI"*. 

*arft4if, »3ty <*>©-?**. 

Jt:ftlttft^Jg<bft StlT^S, #J;itf, 1 - 3 1 8 4 5*^«&tt, L 
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#1 2000-20882 2*4M*fctt» Wfi L E D ©Hg® < M ffl > * 
ftftl (fti!i§1£©}£*^mS) tfeLED«it5^^-^HTf 

Bft^ftT^So 2001-177158 Mft«©iE 

£A/if-£li:&^±gB=i-xW ^^JitlC^A^S. YAG^tftft&^IU 

i:&5 0 i©JKHtt&TLt>W*"?tt*v^ #*t ©it 

li^-Bi 4oT4C6 fc©T?ifc.5. 

^S:£<-£*fc^Y. A 1 5 O l2 : C e 8+ £ft# (YtJttSC e||i : 0. 
1-2%, mmz&i?Z±%y£]?~tm& : 530-557nm) ©KJtSW:4 

. i5~4. 5 5-<?&5 t>©©, mw%h<Dwm\z. xtiti, fkmfr%.& : &%*m 

5fc»fc, YO-»iSGd fc«fco-CKft$*ufc» fc (Yo. 7 G d o. 28 C 

eo. o.) a Als Oi 2 f)fe^ (£3§ftt°-^$e : 5 6 5 nm) ©Xttg©80;t 
j£3l«4. 98tfcD, Y, Ah OniCe 3 *£ft #©-§15 ^ G d \Z. i. o T@ 
V^-fixfc, 4. 6 5^i§lV^t)©T'fcofc (B4 8#l 

) . 

ft*5 % ±13 (Zn, Cd) SSr**flc#fri-r5*-fb»**#:tt, C d ££tr 
:iiaoT 5 6 0 nm^^^±©jSft«{-^^^b 0 -^^Wi-^tfe^^^^ 

% 2 4 8I#I) , JtJfcMtt4. 1 3g££gl^i idSftfcftT^S (Phosphor 
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index (psmi («o ) mm) . {au w&yt (as*) ©isitfcj:** 

©#£51, LEDO»fe)fei YAGIS^OiM3feJ: ©;fo£t£j; 

YAG3R*ftft:W: % WfiLEDjJSjjfco4 1 0 nm«_h-05 3 OnmEtT 
©«Hfc*5#fe*©flaatS:SlfC, Hffe**i*V^aEJfej!»*-C5 5 0 nmKif 
6 0 0 nm«T©ttfflK:*5|*&3&©3fefcg»1-5#63fejag&ftft 

T»tpfc»K, S*ftlO^f)?*lil0-7 0flm, £ 
JBttfciMMWS*?*^ *©#< Tfll 0-3 0 /imiiWSMl^ot^ 

^BolffliafcJ:615»3JS*t < , »*tr < fc-S. iftmSfU YAGIf 
ft#©MM£ (***II + fiIl) ) £il&©5~10 

r©«£ 5*fetf &©«HB]K:HL-c, i£%m* ft % Motets fix % tziK *fc+ 



WO 03/021691 PCT/JP02/08959 

10 

AG^£ftft©3|£^ft©3§ftfc 0 -^j&g^\ K 5 5 0 nm#±T?5 9 0 nm£t 
¥*fc»#5*'<>f *©#©&£m*&ffl#8fel^ &$IJ^±© fflUtt t ft) o fz 

A G ^£ftfc/5S&of|£^ft h ©#n£f£ J; o T^^^tLS w i £ J; 5, 

(Sri-.i-bi-x BanCatiEui ) 2 S i 0< 
(O^aUO. 3, O^b UO. 8 % 0<x<l) 

4 3 0 nm^Ix.5 0 0 nmKT, |tl<H:4 4 0 n 
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mSX±4 9 0 nmJ^T, $ bfcftt. t < I* 4 5 0 nm^_h4 8 0 QmPJTiDSf 

fc, ±EHfem#^^(±, 5 5 0 nm^±6 0 0 nmKT, fff L<li5 6 0 n 
mU± 5 9 0 nm^Ts £ ktwfrl; L<|i5 6 5 nm^Jb5 8 5 nm$iT©i!l| 

£fc, ±12^ fcfctt* a 1 % bl t xotia, aft £#1-5*1 ft 

£L<i£, 0<al^0. 2 N 0<bl^0. 7, 0. 005<x<0. 

1 T*fc >9 s $ b^&S: L< ft, , 0 < a 1 ^ 0 . 15, 0 < b 1 ^ 0 . 6, 

0. 01<x<0. 0 5 <9 > mk&ti L< i*. , 0. OUaUO. 

1, 0. OOl^bl^O. 05, 0. OKx^O. 0 2 T' 5 „ 

fr&7jk-fmX*foZ> 0 m 8 (C^i-J: p fc, 2 5 0~3 0 0 nmft 

££I!)£3#t:' — * 1 0 0~5 0 0 n m<Z>j£^$m^fflft <0}fc «r!Rl|X Lt 

% 5 5 0-6 0 0 nmO^^-M-^Ofeg^^iClg^f-^lr^l-S^fem© 

* & 5 „ 

VN-f tut 0 ¥&,fl^<D£lili&£3fe£k £>5i^tt, 

IB*^^^ L^fgffl^k*£^ll!l£f2-ftb, b 1 ©g:|I# 0 fciEV*»<frfcfi E u 
*U *^omm<Dfe&m (Crystal Field ) dS»<*5. ^3(d, a 1 ©gtftti&S 
0Kijff< b l©M#±e*t>#*L^«BB35»fe**v^K:H:-f*bfc»'S-lcW:¥ 
#tft5R©JSft»at**-r5«ifc**3fc<*:ffcD^"t-^. I4l: s a 1 fc b 

1 ©jBHtt##fc:±|Bft LV^ffl^k*#^#J£te-fixT, l - a l - b l 

- x 0 fciEV^-g-fctt/^ift^ (Hexagonal ) ©feS«Jf Sr^Ti"5 3g|K 
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4fc$3fe#fcfc *)*?-f< 45. Sfc, ±1231 l ©vn-T ti<Di^fL M£ 
^ h/Ui:Jt«UX*>i»* J: 5 4 3 0 nm^ix.5 0 0 nmElTOMl 

•f — ^-Y^ - — K> *Rft*^^^7fe^^ K (Resonant cavity light emitting 
diode) , mm**'? hnfrS^ytyxX+RTfitfm^^? hn/K^j'ty 

±|BJI£^&##©C a&jfttti b 1 fi, 0^b2^0. 6 ©^ffl^fc 

b2©t«it, *#fc©IRK:*H- 5 #*©&£«:> !§##&©»« 
, J*£5638#©35#!ft£* iaxtfyt&om&frb, L< it o < b 2 ^ o. 4 

T?* !? > $ U< (40 < b 2 g 0 . 3t'fc!3, *t>»* U< i4, 0 . 0 0 

lgb2S0. 05 
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(DC I E£glH£*5tt3!§3te&g;& (x, y) 4r, 0. 2 1^x^0. 4 8, 0 
. 1 9 ^ y ^ 0 . 4 5©^IiLt%±^o 

£fc, &g 6 0 0 nm^it6 6 0 n m<D*-fe^«l-M ^ — ? ^^^5^ 

#-<^tf<fc 5 K&5 0 

*fc, £ bi-, i^S 5 0 0 nm£*_L 5 5 0 n m^^<75i^-fem^^(I^^ tT- ^ 
(Sri-ia-ti-i Ba.aCabaEu.) z S i 0< 
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( 0 ^ a 3 ^ 1 , 0 ^ b 3 ^ 1 „ 0<x<l) 

©Ujgljgft ^fc^T^ fr/tfti£flf£Jfr <9 AJi5^S^4< , fttftiat 
5 5 0 nm^±T*6 0 0 n m&T© & 5 

o 
o 

&#6##HRItL#5:ffcil©&#ftSfcfc3©-<N £##&^©I!)jg!S>r®«*>^ 
)|*#*tOT?, £3tettS©JS#£»l£W?-5l&«tt^fc<fc9, i£ftfrJi©JS 

So 
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x^x t <fc v\ 

z>m±mmt ^xmm^x^^m&xhZo 

oxftiz. LV^o 

KJ?*# 5 0m mJ^±T- 1 0 0 0 ix m&T©«5fflfc& 5 - i 

MftS©HM^£5 0 AmKK'l 0 0 0 /xm^T©©!^ i&ffSlX 
iil 0 0 /imKit7 0 0 nmSkTommt-fZZ. tKX^X, &ft4tt£3feflE© 
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: (*#ftM + l»M*) 

) fcKJfci-*;: kits YAG*$ftfc&^fctt*©¥*##3fc5W*«r*C 
fcv>#Jfc©6£#*:ifcoJ: 5 Kfc*. 

'>^§<H> i£ftft«£fr©JS^#t-5MMfl©fJ#{2^ft< , 
©»*&»#*!>*< ft5©-e, ^3fc#«©flE*aE»{- ±oT4C5»*tf 
ft < ft 5. 

£SBfilffiiHX#/.h£ < ft 0 , £3feifc©£St«Jft3Bft&9s#4&< 45ot- 
, fffe^ftfU^KJ: S353teastf#*1lFfi!*©Bt^3&3fefi£ ft 9 > fep©&#ft& 

£#fc©#?»ttft353fe3&*#lS< fcSfc©©, #6#©:fc¥# 

**frt-KiR$nxiife3K3tet«ift$tu5©7?, mm&&?tmz£zn&&mft 

5o £fc, *ftfttfc^lPI±©&ttasSS£Wfc££T, Kffe»3fc*^F©ilffe5t^!R 
«IX^«L J ^1-< ft3©T% *V^3tC##fe*ift^*^t>fe5. 

ft&\ «©YAG^£ftft£^fc¥^#38ftx^;MC:i3^-t, #»?B© 

-t-5£ftfcs©&#M££# (io~8oii%) ©ttm yagisi 

fr©#fe*litT-e©l83te«i*^S*-CKV>fcie>|!: % YAGlf3fe*ia5H* 
#«#ftJt6*fe©M^»3te6Lj6»#&;h,*< *SU 5fcmt)T^5o M 
flc*flESr^ft < LTBrS©*£4r»»U ^ © =fc 5 ^J|V^)fe^liiLJ: 5 ir-f 
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M*flH^i£v^$fc#3te^V*Lfr#&ftft< ft5„ 
ffi^#j$SW+fcO^T#&LT^S»££!fl*-r5.fc 5 fc» ffiF*5 0-100 

■t 5^*< ft 5 , ^•(WS*^^ ^©3l*tf fe^^ft < ftSo 
#3§fE©3§ft^mte, f ^^»o'>4 < i I) 1 o©f ±IBW 

(Sri-.i-bi-i Ba.iCabiEux ) 2 S i O4 
(O^al^O. 3, O^bl^O. 8, 0<x<l) 
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DflMl*^JS* % L E DXilft gft*©L ED^ h ^?y^L ED* 
ftft^ttfcif) *4HIJiRiPJ$Hi (LEDMrtfl-i$BJ!*]\ WLEDJT, LED# 

**M©^*«:|83fc9*/V^O*3fc*S©»i&*»tt, 4 3 0 nm£j@;i5 0 
#£»3fe*-TF#*fco1lrft3te&RlfcL-C 5 5 0 nm^± 6 0 0 nm£ITf!)8l*lll 

KfctK d»o, ^lUTC*5{t6^5fe(0±^^t 0 -^jSS^ 5 6 0 nm^± 6 0 0 
nm#T©«Hrtfcfc$J:ejStfe3R**#i, ItJtfijflSO. 8 £UrT*±iEj|6^ 
£#fc©JIJ*S«T©«Hrtfc*5#]IBi ^fr^tt^-* Mc<£ 0 , 

fc«ftt5rifi:J:D, ±BS*#l*»*t5I8 (b) ±15131 
(a) ftt, ±!2jt£^&#;#£ It, Mg, Ca, Sr, Ba, Sc, Y, 7 
J 4 K, Ti, Zr, Hf, V, Nb, Ta, Mo, W, Zn, B, Al, 
Ga, In, Si, Ge, Sn, P © * fefctf tlSifrfc < — o©5£* £ , 
O, S, Se, F, CI, BrOit>«^l^§/>/j:<H — 3©5c|f£KJ;o 
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©T, jRjft • &!?&^ • ft* • Wa^if^^^x*fc5 0 

Jbl5I@ (a) "Cfi, «t»j£f*ka#0. 5AmK±3 0|imJjtT©«fflrtl:*)5 

(Sri-ai-bi-, Ba.iCabiEui) 2 S i 
( 0 ^ a 1^0. 3 % O^bl^O. 8, 0<x<l) 

tetchy a 1 , b 1 , x ft, L< tt, 0<al^O. 2, Orgbl 

=so. 7, 0. oo5< x <o. 1 fe»a-r3*tf-e.fc5 0 ±b#* Lv^Hrt 

I^Sfi^^rf L, 5 6 0 nm«±6 0 0 nmHT©tSItli:±^t 0 

4:tt5f **ftoiSljfif JUt*as*LTYAG3R**fcJ: «J f> 

/J>$<, 3. OEtJbTM. 6 5^T©l5ISrt(cfe 19 , f^3ulgTt\ 

©J*ifcS«T©ttBF»9fc*5#jlB (fljfctf, ifctCl^tt* 
MSriJ^tSi, UlSt-fc^X, 353te!ftj*#3&< % &3fe#&^;iS#fc LfcflS 
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liitict^f < 3Ett-rS#, Ii&Tt5 6 0 nm^±6 0 0 nmKTOft 
©:tl:S@lt, ^OEJ:bM«4. 5 5^It, 4. 6 0, 4. 6 5 , £ £ 

fcJ:^. ±Ej8#«i^O«fJ»«t , t*5»t5a:|l|3t«H:fli»X , iI< IS £ A/if 0 (ifp 

rtb^-f?, #fe3tet**ftissfeo»* tzmmic 

31214, #£3i§5fcfSf^P<DftI& 0 m L®£, ttJBfcSfcfMfc^i 

^-^Mact|5ll (a) i, .fcBS^flX-* h*r«ft;$tf 5lg (b 

^lPa • S^JrT- 1 0 0 P a • S #T©|&IBK:& Maotl 
(a) £, ifcfcftft'*-* h«r«fls$tf*IS (b) i £«$cm$| 9 5g 



WO 03/021691 PCT/JP02/08959 

21 

*ltt, 4 3 0 nm^i5 0 0 n m«T © &;S®JfcK:£38# t°~ * £ ^Ti" S 

5ttt if fe^^ft^tt?f M^tlrf t5l 1 Of ^^-^ Mao 
(a) IBIS (a) _hfeS& 1 ©f Kfr^-* 4> 

* **©»£#*V**2 ©3£ ftfc-s-* M:iotI5 Ig (b) , ±IBMl 
RT*m 2 (DUtftfr^- x h*r«fl:-r5lS (c) ±!2Ig (a) "Ctt 

, _tfBj|£^i^#£ It, ±C#fe»#*^#tto#«rRJfcLT, 5 5 0 nm 

fcO, TIB ©ft 3*5*; 

(S r i-n-bi-i Ba.iCabiEux) 2 S i 0< 
(O^al^O. 3, O^bUO. 8 % 0<x<l) 

%2 ft, 4 3 0 nmfrjgx. 5 0 0 nm#T©i&ft£*£H:£383te fcT— * 

£#5 IS (a) ±BIS (a) ©&T% Sfttt-^-f S^flgtC 

*D±«#M***©^fc< £t>#*9ffiLiff«r«$l8 ( c ) i s ±|EM 
(d) ±ffilg (b) -T?ft % ±|BJt fe^S t It 

> ±B#ft***-?#Jko3te*r»J|Jlt-C % 5 5 0nmgJ:6 0 0 nmWT<OSI 
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(Sri-.i-bi-» Ba.iCabiEux ) 2 S i 0< 
(O^algO, 3, O^blgO. 8, 0<x<l) 

*©»£\ JilSXg (a) -CHt, ±eJte3RS#*tfc^«:±Mfe»**?-fc 
*D3S»tt5*ftf)*)5L, ±IBXS (a) 

^3 ft, 4 3 0 nml:ii5 0 0 nm«T©afe£ii#K:£3&3fe tf-* £*r1-5 

Mc±ot«5lS (a) h , ±|BXm (a) ±fe&ftft^-X 
h£g!{b£«X& (c) ±|BX© (a) JiSBjtfeiKSfcfci 

UT % ±!5W&|S3fe^^d s ^o3feilr!RJDibT, 5 5 0 n m£H± 6 0 0 n m#T© 

(Sri-.i-bi-K Ba.iCabiEux ) 2 S i 0< 
(OSal^O. 3, O^bl^O. 8, 0<x<l) 

HI 2 (4, *SSW©0 1 rt5* 2 ftlO^****^^^©^ 

m 5 *5sw©»2 (DmM&miz&v zm 2 m<D¥&%mmx* $> z>m&&7ikm 
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w S S © * $ * « P& W * -f &® EB -e *> 6 D 
H 7 (i, ^3fc©&A*£K:J: •P^fife^ttfcf-^T 0 ^^ :/©¥#ft3&ftx^W 

m 9 it, HI 7 {£^L«fi©^ft3Sftx/M*© = -^ >^^©l^*f|j£ 

m -e *> s . 

Hll 2 (a) ~ (d) {± % »l©A*Mt*5ft5 3 l £ #frl8*7 f ^'r^OKitXS 

mi 3 (a) , (b) *ti*tiM\z.> ii©iMi©iiigiaom 

*$ttfc^*#38*^>r^©±BIIHXtJ«WriBIH-efc*. 

mi 4 (a) ~ (c) (± % ^©ftfcflliiasttS^fMSftx'M^OS^Xg 

mi 5 (a) , (b) tt, *2 0*ft«|&j3lt*i| £ i»#:»3fc9 f ^>r^©KifiX 

mi 6 (a) ~ (c) (4, #3©*fMflfc:fctt5¥i8*M8#5*/<>f *©«»X 

HI 7 (a) , (b) tt, ¥^ft:|§^X^^^©iait*fe©mi©^^M(-^ 

mi 8 (a) , (b) ¥WfM5#7*>*-< *©®ii£:£&©& 1 ©AfW-fc 
tt^jS^^^ili^iin^-S 2o©^jfeS:*ii-Ptb*i-3F®0-Cfc5 o 
019 (a) , (b) (4, ^flcfl^x^-f ^©«ii*te©Bl ©^$#1 (h 
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13 2 0 (a) , (b) ft, *mfc%%7 i '<'( *©*2©JW£«K:*$»ftI6 

1212 1 (a) ~ (d) tt, '&%<D%%fctfi£feVX\,^tL&&&yt7 t '<'{ * 

ni2 5[i, mwtm.igytfc<Dm%<<co^x, m^^m^xm^vnmvtc^^ 

1212 6 (a) , (b) te, *r*b^*UKK^ CaiBa *&<^-£ft^ (S r o. 
9 8 E u o. 02 ) 2 S i 04 &ytfcRXfi'£fr<Dm%Mi%kS r 2 SiO< fc&y>)<D&X 

1212 7 (a) , (b) fi, ^tb^tl)l(c:, C a ££<-&£-f B a lliitt 
■C 5JK^%^tP (S r 0. 93 B a „. »«E u 0. 02 ) 2 SiO« ^ftfr&tf 
^^Sr 2 S i O4 fc&®(D&XM%f^?-^mXhZ> 0 

12128(a), (b)(±. Zh^tlM^, CatSr £±<-^£&V^ (B a 0. 
98 E u 0. 02) 2 S i O4 ^^frS.^^<D^^ H B a^B a 2 SiO* <D & X 

1212 9 (a) , (b) f±, tlX^lt, CaiBaH*38FV 6 0 
H^o/o^t? (C a 0. as B a 0. ecE u 0. 02) 2 S iO« ^ftffc&t^fcJO^ifa^ 
B a 0. 3 C a 0. 7 S i O4 ft>&® X %$tffi$fs< 9 — V 121 1? 5 . 

1213 0 (a) , (b) ft, ^tl^tlHSM, SrfcBa^i<^l4^ (C a 0. 
98 E uo. 02) 2 S i O4 «3feMM^l©Wi^C a 2 S i O4 fc£»©#X 

1213 1 (a) , (b) B, Si O — *P#G e T?g^^ixfc ( S r 84 B a 0. 1 4 
E u 0. 0 2) 2 (S i 0. 8 G e 0. 2 ) O4 &3fc#&0^£n©$;friP H ^S r 2 S i O 

4 fc&W<D%xl&Wft'<?->'®X'bz> 0 
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HI 3 2 N Batil (a3) (Dj&fcZ (Sro.sa-.a Ba.3Euo.02) 2 S 

i 04 ik%fc<o%%*^t h^mx~hz> 0 

IH 3 3f4, litlcLT 5J^%©B a *$fyC a em* (b 3) ©J*fcS •( 
C a bsS r 0. 93 -b3 B a 0. osE u 0. 02) 2 SiO< M#©3§#*^ h^UlT' 

@34[i, Caftf (b3) ©^&6 ( C a b a B a 0. 98 -b 3 Euo.02) 2 S 

HI 3 5 14, C a fj^i ( b 3 ) #19 B a fii ( a 3 ) ft 2 4 JES^f 

%© (C a 0. 19S r 0. S5 B a 0. 24 E uo. 02) 2 SiO* *##©$8#*'<* 

El 3 6 tt» ( S r 0. 9 8-.S B a .aE u 0. 02) 2 S iO< {^M^1k%W- 
) |i*JttS^»*f-^«tft©B a*** (a 3) WttSr^-rmT-fc 5 „ 

03 7 14 , (C a bsS ro.93-b3 B a 0. osE u 0. 02) 2 S i O4 (&& 

HI 3 8 14, (CabsBao. •'■-b> E u 0. 02) 2 S iO« ^}fcffc 
) t51*5tt5±$&#fcr-*afcft©C a g&fi (b3) ®Lfe>&*7*-tmX+hZ>o 

M 3 9 f4, Si ©— flBJ&SG'e -eg&$*Lfc ( S r 0. ■ 4 B a 0. 1 4 E u 0. 0 2) 2 ( 
S i 0. s G e 0. 2 ) O 4 OiftfctoftftX^t h/W£##tf>fc#>{^-riI|-e;fc5 0 

0 4 0 tis E ujftg (x) #«*©&£* (S r i-x E u* ) 2 S i O4 &3fe 

041(4, (S r 0. fl5 -,B a 0 . osE u x ) 2 SiO« i£##©3§ft*-^ h/V 

© fc * T? h 5 o 

|4 214, (Sri-xEu,) 2 Si04 (S r 0. 15-1B a 0. osE 

u x ) 2 s i 04 mftfc t <D^mftt° - ? m& t e u mmikftfez^-fm-eh z 

o 

04 3{4, $#fc©3B##ttfc35# + fc**£©H#©tt£*1-|a^;fc5. 

HI4 4J4, %ftfcmA%kmmt<Dm&*7Fi-®-?h5> D 

(H4 5J4, **M«££**i©H*Sr*1 _ H"T?*>5. 
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0 4 8W\ YAG*£3tefrfc&B£^3teft£©iCJfcSfc±36#t-*ftg£© 

1^5 0 (a) ~ (c) tt % |?3 ©«^||©«Jt^jfeO»l Oflt*$rt5JI3S 
B5 1 (a) ~ (c) »3©£Hi^lB©«£#ft©#2©ttfc:&frS«» 
HI 5 2 (a) ~ (d) tt % ^3 ©«^*©«5ft*j5feO»3 ©itfeltSiil 

H5 6tt % *ft©#feLEDSr#^.fc^*#:383l6f*^>r^©«3tS:*-f»fiBH 
05 7tt, #»©W6LEDfcJti-©$3fe{M^«:ffi;tfc3&3fe&tt©»ii£* 
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f y^wf^LEDU, Bled 1 ©Jiffl£it±-f H£^i£ft#;|&^ 
2&OT1 3 (383fett*fffi) o?I^ii^45f^|3 t Srfgxifcxs/T'M 

^-e±^(c[p]VN-c*5 D , i£ft#Jf 3 tti^^t) WLBi^e>W**tt5l!f&3fe#a 

iai-S&BfcRtt&ft-O^S. 

I^BtStJ: 5 f|2M©¥2*ft3i§ftxV^*f2 N U-K71/-A5 £ % y~ 
K7k-A5©-r^yh • y - KfcRtt kftfc* ^6t, tf^xV ^^!7-r^ 



*bfc#£LED 1 i % * y76ft\Zj&&Zn, n&ZkfkftfcftL^F 2 RXtmtt 1 3 

nmu<omfcs t % or^ 8 ©na«isrt*!iE«$tbfeKf-fe l e d 1 1 % mm©jg®± 

» 0-*B8M*i»-¥- 5 1, 5 2 tffeLED 1 OX y YmUb 
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HI l ~m 3 \L%ii?ti7jk1r% 1 M~m 3 Wo *fc:j8^-C\ # 

feLEDlfi, 4 3 0 nml:iSx.5 0 0 n m^TOtSt^l^i* tT- * Sr^T 
t^^^^ftoLEDT^U, llfe^f^ft&^fSWfeLED 1 #£fco#<feft 
&©&LT, 5 5 0 nmKl-e6 0 0 n m^TOM«fc:±3§3fe tf- * Sr^-f 

^oW^^^rPlUXLT 5 5 0 nmHil? 6 0 0 n m^T©^^^^f-H* t°— ^ 
*#r5^«:»oJ*ft»i&3fe#*fc* 2 £Stf£#fc» 3 ft* 
W^T^^tfect, ffiLED 1 35>b»**ixfc*0— 

rCT% Hfem^*f*:^^2{±, ^TOfb^5£ (1) 
(Sri-.i-bi-iBa.iCabiEu*)2Si04 (l) 

T»a$ft5fc£»££*fcLTfc$g»£##fc-C*>S. fc£U <b^5£ (1) 

(C&^T, al, b 1 % x 14, , O^al^O. 3, O^bl^O. 8, 0 
< x < l ©j£ISlc&SMT?fc5o 

mt LT*»**3Ri¥»*3R4: ^ftJRfcftftOW*^, #3SWK:*itta¥##: 
ISftx'-W tfeLED 1 *S»o#fe*SrKlRL-C 5 5 0 nmWt 6 0 



WO 03/021691 PCT/JP02/08959 

29 

^ft*0*SS«iiS:*ri-S, »T»ft** (2) 

(Sn-n-n-i Ba.iCab 2 Eux) 2 S i 0< (2) 

(2) fc*J^T, a 1 , b 2, x ft, ^ft^ft* O^al^O. 3, O^b 2^ 
0. 6, 0 < x < 1 *m&lTZ>%imX*hZ> a al, b2, xWt, *ft**L, 0< 
a 1^0. 2, 0<b2^0. 4, 0. 005<x<0. 1 -5 ^ft^fe 

LV*» a 1 , b 2 , x ft, 0< a 1 ^ 0 . 15, 0<b 

2^0. 3, 0. 01<x<0. 0 5 S:»S-t-5icli:t?fc2»r k&Zhfc&tL 

^^ 0 a 1 , b 2 , xti, ^tl^ft, 0. Ol^al^O. 1, 0. 0 0 1 ^ b 2 
^0. 05, 0.0 1<x^0.0 2«riftt5»«tfc5ii:*t)oit)»*t 

±5*© J: 5 fc, fb^st (2) toai, b 2 #±iai6BF>?J: *) fc/h£^M<£> 
Hfem**frK:ttJ5:e>i*, SftlW^Sfeftt. tfeLED^Ht)* 

(±, e u 2+ -r tvici s isftflxK: J: o-c»3teB*#»v*£rtT?fc< 

^^©j^ftfllit^^^^Lfet) , »3fe§ftg«rK*>5BA&'e, Sr, Ba, Ca© 
Jbt, Sil**3te*©»3tefeS:iBlffil1-5B«Jt?, S i ®-|HJSrG e T?B§» 
SlT<Dik¥& (3) 
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( S r i-.i-bi-, Ba.iCabiEux ) 2 Sii-z Ge, O 4 (3) 

£*<\ fcfc'U a 1 , b 1 , x, ztis Ztl^tl, O^allO. 3, 0 
^bUO. 8, 0<x<l, 0^z<l (fflKliO^zSO. 2) 
•tZmtX-hZ, S i <D-$£G e T?ljftt5i, T#5«fi 

HU »*»««J$©fc£d»&, G^e gm* z ft^&vMsif i < , z©j(fc|fcr4o 

0 nmHTolfef»l;i^f-^tt5Mfl*t $ fct/flv^-Cfc J: 
V^L, %^M^>^ g WCs M^LfiWfeL ED©W63fe^®ilxL-C, 11500 

fiai hB^^yt^^fti: LT&kftS, C a S : E u 2+ l£ft#:^S r 
S : E u 2+ «fcft2f-S\ fljtffl&MSpl 1 - 2 4 6 5 1 0 ^§-<k$g^>i|#|| 200 
0 - 6 3 6 8 2 ^^*^M*$tuXV^S*±:IH«fr-^BjE#dbai«&*fcS:'S'tf«fJ!!B« 
fifc»fcif-*\ ^>J^li#5i 2 001-26763 2 ^$&T'^7K $ ftT Vn 5 L i E 
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x\ ft&<D&m&z$t-F¥?%cm&mmmk L-c&btb, j is z s 726-1 

9 9 0 CEtOR 9^\ ±|2 J IS Z 8726-1990 LTfB«tf> 

IJxknP^H^^ty^ltSiltjS^SSrGa! S 4 : E u 

^. 5 0 0 amPJi6 0 0 nm^TOtf iHM^-^ £^1-3 £ft £#CO 

s SXTVik^X, (4) 

(Sri-a3-b3-« B a.sCabiEui ) 2 S i O4 (4) 

fcfc U a 3 % b 3 % x ft, 0 ^ a 3 ^ 1 , 0 ^ b 3 ^ 1 % 0<x<l 

fc*5 % ±IH (S r i-.a-bs-, Ba.sCauEu, ) , S i O4 S^i&^ftffcli 

tfc, j^M©#6£;fto¥^&Mx/M;*&ltft-t-6fc©K, 5 5 0 nm^ 
tffi^SCitiot, ffeLED«of^i:, ^Jig£i&«fMs$o^£ 
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*fttr±»*oiii-Cft«:S, ^ft< 

3 -x Ba.)Cab:Eu> ) , S i 0 4 Jt&tk^ftfttfS&oif ^fi, life, 

s^ficiso-e, ¥*#38#^M*#»o#©#fi©iia»l8B£j£< t5: 

*L^fB«t©¥*ft3Sftx^*fc:*3^T, C r iS^^SixfcaeStW&LED 
i -a-fr*T<b J:^. HffeLEDj&>fe**$nfc#fe3l6S:5RlfllUT, 

0. ffeLED^^Offe*, 6>©*63fextfc r ^tst^t, 

IdfcS. o^O, ##?HW\ 7 V y^^-yfm., feWMl£ tc\t^ y 7° ? <{ 7°M<D 

o 

:j*^ttt^fV^I) JJlJ:5«[a^fffl5T», + l/im»il 
0 0 m m«T©t>©-C*>tLtfJ£ 9 5^ £#*©•£&©£«§, A^©M§, 
*#*)■©#£©**£ fc£©a*-C, 0. 5^mHi3 0^mf<T, < 1 

o. o l m m*i*JirJti o o o a m^StStf HI 
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^ © <fc 9 ftSH&Mftfi, Mtlf, tu *&©£!& (J. Electrochemical Soc. Vo 
1.115, No. 11 (1968)pp. 1181-1184) lu|BiO^*feiaoT|[it5 w b&T* 

0Jfc*1-E|-C*><5. i8Ctt, Jfctfe©fcii>fcYAG3B&3teft:©jaa#*'<* h/i' 

@8iJ>^^5J;9l:, YAGltW, 1 0 0 nm~ 3 0 0 nm#i£, 3 
0 0 n m~ 3 70 n m#ifi\ 370nm~5 50n m#i£©H^7 0f k° — 

^SrWU ©»V^ft**iiBrt ©#£!»& L"C\ 5 5 0~5 8 0nm© 

^^~^©^SM^t-IS^t: 0 -^^*-r5^fe^©m3fe^Ko^^^T-fe6©}c 
#U, SHitltftftii, 2 5 0~3 0 0 nm#i£|:i^f-^tl, 10 
0 ~ 5 0 0 n m©j£V^;g^fflft©;)fc£rE5l|X It, 5 5 0 ~ 6 0 0 n m (HI 8 "C 

tt— ©H^~^~g©iK^^^{c|g3fet: 0 -^ £#1-3 Jlfi36©&#£ 
Mfe|f3feftfc5„ Sfc, 4 3 0 nm^|i5 0 0 nmKTOf^ (Ml 
iB#) ©JiafltT^*5»t53tSI««*#©**3ftAtt:«UTfi<, YAGlfM 
© 1 0 0-3 0%-CfeU, Afr«J**tffcB*-*-5 ijjgft©&ft4 7 0 nm 
■ef±YAG3R£#fc©»#»£©¥# (5 0%) -CfcS r t fefc^S. 

**J, lHJx£©5S; ( 1 ) (2) «t»© a 1 , b 1 , b 2, -x #j?r£©ftflUKB8 

o siis^##fcm^fc&ftfcs©#««:»i!iji-3. 

fci5l^, 2 5 0 ~ 3 0 0 nm#i£{cSd^3fe^ — * Sr^ - U 100~ 5 0 0 nm 
©j£^»S«fflrt©*Sr»JRb-C, 5 5 0~ 6 0 0 nmOtl-f-goJIli 
«PlB*K , -^Sr^r-r5j|fe*©^*Sr»o||fe3R*3fcfl:-c4,5©"e % f^LE 
Dtfi^tS i > tfeLED©tfe3feitfe^M*©S*©MK: < ):5Jfe 
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i+tfam) <Dfc^1k%fcX*hZ> 0 «tlfii^4 7 0 nmtJ;oteYAG|f 
*5^Ti§]-©ftfi£#J; 5 Hfci^, YAGSB&fttt&JB^S J: 5 f> , 

HK±ot»«aJ(£< fc 5 YAGlf3fc*Srl^fcMCI5oT4i: 
fc£U fct>«3fcflci«HBojfc«it«SYAG*«3tefri»Kt©H:*JIJ: 
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, m i ~m3 z&mLfrtft>mw-$'5o 

1tXvK, W^LED^^o^fe^^^ltZLT, 5 5 0 nm«i6 0 0 nm«T 

5^^&^^5fe*&iF2^e«-i 3$\z&nLitffimziz^x^tuz. %ytfrm 

0 1-03 fd^i-J; ^ft*#{MI^##ffcL-C^$«liiK:fcS r. <b ^HtE£ftT 

£^#-&tett, gftftl 3 Oj&f&if Kn&%k%ytft%L*2&mjJfc£:^xtkfeL 

n mUTOffim) Pl&£<s SIL<lil/imE(±t'2 5/im^T©il, J; <Q 
L< 3 Mtn^±X'2 0 m m£tT©*fiiBT»*« B 
£fc, Ml 3©#JfsN::ovNTfc, 3 #0 l ~B 3 J: 5 

# # ft l tz mm »c 4 o x v > n « , *mn%m xm m l fctmu: 3 *l 5 
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©«£Hrtfc-*-5©# ± < , #*L<W:l. o w±^MM^©2*Jfcg&T©$£ 

H% ±D»*L<lil. 5^±T*m^*W©KJtS«T©^fflT^5 0 

cm_L2. i ht, y /v#ii©*jtm(4 1 . o#±-ci. 4^t, #y^$ 
K«rig©KJtStt i . 3Hiti. 5sit. ^-]) rmm(oMitm\±mi . 5, > 

fiiSI (Sit) fc©ffl^fr«r«V^-CV>5^, rftl-ttjLT, 
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ft 2 0li%H±T-6 0MS%WTOiKiaT*fe5 o r©iSffiJ; D 
teV^^T'tt, fl£^3fe#©3£?te;^^:!£ft&Jf 3 Mot, »»13^ 

gftft^^ficL/hfil^MfrJl 3 «r^rici-5^ri, 1 3 ©^Cifctt 

sftfi^t**^ 2 o^oftftSjJ trusts LV\ 

* h-^x (stokes) ©»ftiK:J:ttff , ftjlp. v ( = tt 

: Pa • s^fc(±P (*7X) ) <Dffifctip%tt,&1-Z> s r (Wt : 

m) $|p 2 ©&:£*#:©*£&££ u (m/s) B\ TSS (5) 

u={2Xr 2 X(p 2 - pl )Xg}/(9X77) (5) 
TfaSftS. flU St (5) fcfc^T, gtem^Mg (Affirm - s ~ 2 ) Xh 
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3=1% 2 i Lt, C d (# K5 «r£*1\ IfiTl^ 

ft-5l§5fc©il§^t 0 -^^g^ 5 6 0 nm£(lt6 0 0 nm«T©tl, £F* L 
<li560nm&iS;t600nm^T©^ffl, i9»*L<l4565 nm^±-e 
6 0 0 nmPJTOilrtlU5Wi:t5 t JitfeXfcfcfMfc^ 2 ©*Jfc 

3. 0^±"T?4. 6 5^TO^|S, &£L< «3. 0«±1?4. 6 0KT 
tf)^ffl, «fc 19 L< f±3 . 5 5^m<DmWfcmfeirZ> t t i> 

& 3t # o n jt g u t <d m. m t c rs ^ -r s „ 

#{31, C d ZiS*tt^#&%k1kftftb US, Mg, Ca, St, B a, Sc 
, Y, yV9J4Y, Ti, Zr, Hf, V, Nb, Ta, Mo, W, Zn, B 
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, Al, Ga, In, Si, Ge, S n , P (D^frhmtt < t t> — O© 

7C*t, O, S, Se, F, CI, B r 0*a»fc»tfftS^*< * t>-^0>5E* 

4*$, 2 ©£fc!W*S* 5 6 0 nm^±t- 6 0 0 nm^T 

^ftfttSt^ 2 <73fll^{3:ov^-Ctt#(3:K^$^5 *>©-?»*& < % CdHSf, ft 

STfcfcttSIBftO^ISft fc°-^e# 5 6 0 nm^±T* 6 0 0 nm«T©^ffl 

1irfe3tejaiBT'C*fi3R©ft**Sc ,i a* A»o, #**J£«-CfcW Lfc 

35ftM©*tft, *fe£3feYAG36£#fcfcffi^T±ES&3tefcS£§m*£5& 
#**»ofc„ ^fe^3feYAG^^^ft:i|a^(DKitm{i, 4. 65§ii4. 98 

m&&T<Dmmx-fo 5 , ffeiYAG^s^fftfii, ****** < ftsmo 

m^±T? 3 0m m#T®*5B* * L < tt 1 M mE*±"C 2 5 /x m£*T©®ffix £ 
1 ) T»*§*L$'ffc'& l l*, o£ 0 (S r x-.x-bi-, Ba.iCabiEux ) 2 S i O 
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(1) ■eaEStbSflS'&lfcSr^i LT«ritS*L5S||i[»*#:oJfcatt, Bafi 
m4ds#v>«if^:t < , C a «Jfil:iS#vM$ if/h£ < ft 5. 

-r/v^/tf y ?A^Sff 1 3 o 5 Srfflv\ He <t § £&*JB3RifetE. J: 

S^3fe**:«>JHl5S3Bl3t-ee, YAGlf)fe# ( (Y.., Gdo.2tCeo.oi) a A 
1 5 On: ^%¥-?WL& 5 6 5 nm) s ( ( B a o. o s S r 0 . • a 

E u o. 02) 2 S i O4 : £3£)fetf — ^ft!5 7 5 nm) , "C ^ ft k teg 

ft 5 S r ©dl>ftV*gi|ifi&}tefl£ (B a 0. 24S r 0. 74 E u 0. 02) 2 S i O 4 : ±3§ 
3fet^^ftf 5 5 9 nm) OKHlEM, 4. 9 8 , 4. 5 3 , 4. 6 7 ( 

«£*f£±l%) T'fcSo -MtLX, 5 6 5 nm#£t±^^fc'-^S:lrt5 

04 8H\ YAGMft#£:3lg£i£l£ft#£ ©KJfcS i: ±38ft tf- * «fi i © 
m&&7F-tmX'h6a B4 8i>bH»5i5t, 5 6 0 nmKlT? 6 0 0 nmfit 
T©&fi$t$U #11 5 6 5 nm^±T*6 0 0 n m&T©Rg®iiEfc±38# tT— ^ 

fc«SHKT«*S. nttfc»L-C, ^^^C (1) T?*$*L5flS^ft, o£ 19 (Sr 
i-.i- k i— Ba.iCabiEu. ) 2 S i O4 "C* $ ft 5 fc&to k LtM 

£ft5J£^&&ft#-ete, 5 6 0 nmait 6 0 0 no»T(0»fi«l #t-5 
6 5 nm^±T?6 0 0 nmSlT©tSiit»t-^tt5f fel*^St 

)fef*^>r^©*3te*«0»ift^SW:, «t 5 ftM#?£KI«£ £ft£ 

t>©t»i±ft!o. ua»U ±xii©J:?t£, #JK^**ft^-^ h©tt«*sfi-*-?6 
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©®i^I|IT-©&!9$^;a$®#J(;:ft5 i^p?F*lJ&£}£< 0 -©±5 &if£&# 

Jt-fS £ , ffim^gytfavfemte, 0 . 0 1 P a • s ja±-e 1 0 P a • s J^T©$S 

ISs L< 12 0 . 0 3 P a • s ^JiT* 3 P a • s WT©&li, J; "9 & 3; L< |±, 
0. 1 P a • s «±-C 1 P a • s UT<Dmm-?foZo tctz U M^ftft^-;*. 
hft^©?£:|£^fr©&Jttt:*&giIE;'jK icT«l, M^i«tt;Ml/h£ < 4 

ftft^-* hfte, £ ^(vl, -&&^©3F*&£# 1 nmWfl 0 0 nm^T© 
^fflft, 0t. L< »3 nm&±-C5 0 n m^T©ISB *> 5je»*fl^P Z$ © It 

±BS5 (5) ^^i>5J:5l:, *fc-?-©¥«j8Sfi*T* £ ^^©^©ftSfeft: 
h t»-C©itM&W:ffi*-C*^ 8 Ufc^o-c, ^© J; o ftjeUfcte^ 

©*fc-?©it»*M"t-5 J: 5fctfUB-t5. ■*©*** JB»&**$#flx-* h 

^© J: 5 fcjfiaMtt^i: Ittt, 09*. if, Txn^ (x^f"tfc : $0 ©ig n p B £ 
-»te&*tfr*#*5. fit, McSfcbPLS Sjfilfctfc^ 

©##tt, ~»fl:3i#fclS^$H<Bt) ©■?»*< x -&tfc^©¥*&&# 1 nm&> 
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(c^ip, s*t©j: 5 ftM^nu i^ft^msriss-f-sr i^-e* s. 

#tt J fl5I±#S«i-5?«*iS/jN$ < ft 9 % L-rfe*»iB«#* 
ft 9, ^^^St03feWP^i|5i^g@^?rll«^(C^^ft< ft5 0 ^ © 

wfcmft5 B ft*s, ^atfrtft^SrfiSit-t-Sfcoo^^froaiBt^^Lftv^llpfe 

?!«©#£ LED£JB^fc#-a\ *6LEDiJSa[oHffe3fcOW*Ht-^4©t?, 

t6L E D ©f itfelt»f ^©JDfelc i o t 

fcfMBftr'W i£ftftl*©3fc©®ifc^«@^;$S/>ft{t;ft,jf , *£#© 

9*'<-<*fc*stt5*#frfll 3 ©ft±®©ffi;«) «SRD»^ #ji;!&^ji©¥^# 

*tfEl2 fc^-f^ftftJl 3#Jf) &ftfrJl©HRff^t>i!*-f 5 0 Lfc# 

or, *£ffi^iB©¥$fr*#^>*>f *Ki:i3^TB\ *3fcftJi 3 ©*BDflfliS# 

< ftofc^-^T^, ^^fri 3 <Dmm<DW£h&%ytwm 3 



WO 03/021691 PCT/JP02/08959 

43 

-%2<Dmmj&m- 

fi»**r*^) *#«JSWS6* (LEDlrt^IWJT, *|*iLED*|\ LED^ 

1 «>M^ttlcj3»t-5 efeJR*MMM8#? , '<-< 0i;ttf, ft, st> 
^©^^^oLEDt^M^^tfctotfeotfciv^ ^teSS^ 

t>©Ki|Rj££;h/3<>©t?ttft^. S&fc* ¥#&3§ftx'M ft £ IMS 

2 0 0 0 KKT©©|> L< {±3 0 0 0 K£i±-e 1 0 0 0 0 K£JlT©<£Bx 
$ L< (±3 5 0 0 K^±-C8 0 0 0 KSlTO^lTfc 5 #5, #35WK:fl$ 
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t£*mnv>*n$- : %%7 i * 1 1 y v ^ ^^^^tc^^^m^x 

1 c m^±-C 1 Om£lT©IW, £ # 1 c mEJl-hT? 1 Om^T^l, *ff # 
**5mmK±Tf5m£HT©l6H-C*)5ii:##4UV^ ¥^#3§ftx^-f 

*i i©ffifttt* H&*^«©-*8cK:jeSCTjI.£:: i^s-ets. 

9*-C©£lf©ft^«:«^L5 5 «fc 5 fc^^fe^fcas^aJSrfl^T^S. 
#t?fc, l©*#£, ft, ® Si ©7^ ft iff*, B6fc::*f 
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fc, ^iKfteBjtefVWx l 1 ft, 
E£#©ftjfcfcfn]±1-5o 

isa*t**rfc£) ^zmmwrnu (LEDi^iswtr, wled^l led^ 
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i-S*jft*Stfc|Rj6$*L5 t>o-ctt*v^ % J£»££##:f±, «a^«r»To*-fe 

»4 0&1 : ttJ&ftaft&a ttfttt?) 
$g 1 ©*&a : &3fcftIC3|Si-©#a • 

* nm^ y * a, isi*^->^A) , ^mitm (fo&itx hpy 

S&fc^y?A % &{b#/l^?A) , i^^ig «ixFnyf «K/<y*A 

tt«rJSSJ65Bfl«lK:tt, "Txp^V ©Sp°p^ t?*p £> ft 5 9* ^th Oft) «©, 
a-p e>>Afls^«i©-«tt, Hfc^--Pfc°*A, ^fca- utr^A, mt^-- 

n tr Aft WhZo fc*3, ftfcM*Lfc^T= !>A^^tf^5feft:(c^i--5^7U 
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^lt, 1 ©«.aic*5v^Ttt, T)\>-b y ±m&m7&M, mm, ^-ot° 

fta-o fr>A, iftT^=^A, i^by^A, &{b-}- h y * a, &{b;*7 y 

VO<0, i£5fcffc 1 ^/H^St-t-S^^fttt, 0. OOOl^M^lTR^TOl 
ffl, ffifcttO. 0 0 l^/^lt'O. 3 ^/i^Ttf>®ffl{-&-5„ 

^©^ftft^Sr^U S^**®»Sr#5o $#fcJ&#©iI£K:H:«* * 
^ftfcffi^S 5. -0!|£±tfS£, ?L#K:J:5il^, tf-WS/WcJ: 

hs m*.t£77i— %R^xm&&y£ftmw&mT&L* ^©^ N 

*fc£*rJ8lr*T, *ifi«©fi£$#fcj§itt:S r , 6 0 ~ 2 0 0 TCSS©fiJtT?»^ 
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, #MS!l*f»7l**F> ^F^yxr^, p _^_^_*£j n hWTVv'YiS 

ftjfci&gtts o o*c«JbT?i 6 o o'csJiT^tSffl-e&frtf, _h!H3£M£ft# 

fctt, &J*fi£B\ 1 0 0 O t C^±T* 1 5 0 0*C&T©*SH#$f* L< , i 9 # 
tKlillO Ot«±T* 14 5 O'CWTW^ia, L< 11120 OtK 

W±x-5 o o#prmT©*H, J;U»*u< tti"#M^±-ei o ob*ibkt©<6 
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£3tef£FI±<0£J&&i*&» J 5 B ft"?* fcE)i>C»4 0 0t-1 4 0 0lC©** + 4 

^7- r >t-, s £—9—#y'(V9*~, xV^^/K n — 9 

-xf-F^/K *^f^^5/K /Ny-7-5/vti ^#&> 5„ £fc 

##&JB^* _hiS««i: Uttt, *9/-fl'* 

s 5 0 - 1 0 0 0 ^ y Vag«©»SrfflV^"C^JRf S i H^ftlSftx^ *-*© 
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mentor*. ztihn<D#m^®:*m^z>m&bhz 0 

^ft^&Sr/Bv^:: -i^±[f5t, ^i-S^, T/v#y(£ 

!£^7k-^ii&7kft if ©tK(c <£ */-/vft i?©^ 

«$UcJ:5&#ft <o s j»fc5v^M#©3£ftfc*fc^ £, 

<Dnm*mi£tzfczxm±m&vtz®mzm^xmfr-tz 0 ft*, mwhz^iz 

^ilittt, ft?#=I@, MIS, Sfe^XglrS-C#^tL5^**^^0* 

©iirtois-e, 3o^ioofiFiiiisiiftftst5, mm-fzg-ytft 
ft*s, -hfE©fi?^xg, mis, ^xastf^rg©^^*?*;^, 

zm^xmwi-z> 0 

mi lit, i*ttii**o-ft«ifji«©j8*ai« xt*x 

&«#©3§#&& (±38#fcr-*!ftg) £-«$£&©WISci: LT^-TII|-T? 

raBfc^-f-fcjmj*H©*#5ft£W:, (S r o. 93 B a o. 08 E u o. „) , S 
i 04 ©£*fMUfcfcft5 J: 5 fcfte Lfc«M5ft«»*, HOOtO 
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3i7G#ia^ (mm&mm&tfx) ^xzmmm^ Lx#kftfc-& 

k LXOmt^V $ A (B a C 1 « ) £ % Jfc&fiftfcK:, (S r o. 93 B a o. 

osE u o. 02) 2 SiO< : BaCli = 1 m o 1 :0. lmoli 

*5fc, -fcfcjfc (III, f»t5im?#.5). , 77yntt'S^ ~ 

© mmmn * m x mm-r 5 z. t » -e& 5 . 

fifea«-^«I^Lfc-»c*!i^»»t'K:tt, ^»**a5ojfeft#iSSr*1-5 (Sr.., 3 B 
a 0. 05 E uo. 02) 2 S i O4 3£^i£S3teft;5S#&-f-5 r: £flM*»$*L-c^5. * 

looot, uoot, 1 4 0 otc-^Mtoi^iaotif, 

— fti*J*ft#, ^^**©IS*»jtSr^-t-5 (S r 0. 93B a 0. 05 E u 0. o Z ) z S 
*£JBV*jfc< i: 800-140 OtO-MiaoT^ 3£&&^ft&&# 

(77 y^^Srffi^^v^*-^©*?! 1 . 4-1. 6f) iilS^^i^:^ 
fieri: £^LTi^5o 

-¥##3§ft7*/-W*©S&ii#fe©t|l ©Aflcfcl- 

ft#6»»Wi-5. IIOA^MHT, h^*:7T-Ift(-=fc5 6£,$§}fc©¥ 

*#**^>r^©«JS*-ftxt;«siis«iEov^rRM-t-5. mi 2 (a) - ( 
d) » x mi oMt&Mfc&tfz*mfc%%7*^jxo^mj:®z^tWTmmx'h 

5 0 
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ff, |12 (a) fc^-TWfcL EDffeSt^^W'^ 1 0 1 
mi-Zo ^(Dlr&mft^m&^y?! 0 l tt, 0yx.fl, G a Nftif£JB^fc4 5 

0 nm~5 6 0 nm©fflt|83fe^^^ h/l'© k" — ^ ^fi"5#feL E D "Cfc 
, iffi±|u77-K l01at*y-Kl01bfc«r*UXV>5. 

^LT, @1 2 (b) {c^-fXgT% W^IS^^^^f-s/T 0 ! 0 1 iry^t- 

felDt^iWl 0 1 Kl O 2 i &HvMj:«*WK8M*-*" 

5 B nffttttt, 0 i®7;-Ki 0 1 a tyxt-y 

k©^7 y-Ki 0 2 b t srnv^a^ttKi&ifcu w&mft^mft^yy 

1 0 1 ©* y- K 1 0 1 b i ^xt-^t- K102O7;-Kl02ait 

O^fc, 012 (c) (c^i-xST?, f^^iftf 7^1 0 1i5@^^tl 
fcy Kl 0 2 1 0 3±rtiLl^t5. r<£$l s l 

0 3±~&^-* Yin w&mttPtzm^xy ~-r-?<<*- Kl O 2£g«l 

Fl02©7;-Kl02a «r£Sl 0 3fcRttk 

y-f 1 0 5^|^t77 - Kl 0 2 a ^liffi^ 10 4 fcgMSLT^S. £ 
tufcJ: 5 % #fe$8#¥3Mfc? L 3'^ l 0 1 ©* y — K 1 0 1 b 0 3 olS 

10 2b 0 3 KiRrt&ftfcMaKFl 0 4 KggELT% y*-*- 

Kl 0 2 ©7/ - K 1 0 2 a y- K 1 0 2 b 10 3 mR 

n bhtcmmvnmf®? 1 o 4 fc8M*L-ct>*^. 

otic, HI 12 (d) Ui^tlg-C\ ffeWWy/101 (ffeLE 
D) *»fe*-t-6*^«5|-*-5J:5fc % *#fctt**ff1-a»IR*»ai-5. 
ft KM:, S«103 SrMJtoSU 0 7 ft KM U £t it # Hi 1 0 7 M 
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**smm i 0 6 Oti:f3l5W l 0 8 *£»3-frfct>©«Tjfl^5. 6 
fio^^to^iK*r/^^^il 0 7d>P>^«t1"5. ^#=^>MteB3l€ 
HttlNTT 8 5 0 6 ©x^^->M^gffltfc„ :©t, ^ # £Si 

0 13(a), (b) f*> *r*i^*t0fc» Ii ©Aft«©«JiXSKJ:o-c^ 
^§ji,fc^#:|B*7*^-<^«>-tiBiaXtJ«»riii0-C*5. tctiL, 0 13 (a) 
fcfcV^Ttt* 3uS^5/«ri|l 0 6^f«f 1 0 8£2!Kft£ ttiot^ 
5,113 (a), (b) 0 fc, £«1 0 3±£, yxt-^ K 

i o 2 zfr^xmmztitcif&mft^mfcif-iy? (#6led i o d ^ 

*i/Wm 1 0 6 <t»fc**ff|tt-TF (Jt£*ft#&^) 1 0 8 dSit«»^-K^f[L 

, Wfeis^^-efcsflffeLED i o i ki o 2 k 

iltSIgi:, ffiLED 10 1 #>£>3§-f 5#^iIi§1-5 <£ 5 fc&ftfrtfc^ 1 
0 8 ir^lM 106t -Sr^TLTV^, 

SMWKHU 1214 9{c^1-J; ^it-^ K 1 0 2lr1iic^r 

Kiutitsigh waled 5tf)fefr^tt5 

^it-^ K fc, #feLEDi»&IBi-5*dSiiii-r5 J: 5K»tb 

x^*-r * £$55£-r 5 w i # -e # 5 o 
fc*5 % y s t-^*-K*ft<, f fiLED 2: % ffiLED^?,M5)fe^ 
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%2 O^Mi lt, ^^©s^ft©^^^^*©^^^ 
M^g^o^-cta^-r^. mi 4 (a) ~ (c) r± % %2<D&&mK-&ft%* 

mW&yt 1 ?'*^ *©K5£X;g© 5 t>B9¥^^^^i"Bff®l2IT-fe^ 0 HI 1 5 (a) 
*-f , 0 14 (a) l^tlg-C, ffeLEDlOl^HO (y-K7V 

-a) jbfc:£8LBj£1-5. r©£i i o riWfeSSft^iUMt^ i o i £ffig-f 
SfcfcoiMl l i 2: Ml l 1 Z-femZftlzM^ 1 l2h Mill fcSHfc 
Sftfci^iS^ l l 3 £ £*1-5 0 ^Ktt, 1 l 2 fcSHFl 1 3 bteztib 
ji^#li*iS©«rW±i-5fc«>fc*^i:|BICAJB-eiHI»l 1 

nx^s^s, i©ig-er©iiii§)»f§^5. 1 2 i±imas 1 1 1 

^Sci^$ti'"CV N ^< "C & <fc v^,, ::t\ HI 1 4 (a ) fc^-f i 5 fc, W-feLED 1 
0 l ttDfllB ill ©JgffiXi-iHg^ix, ft'*—* h ft £*©&3Mtfl-SrJBv ,, TSI J ? : 

r©m, mi 4 (b) K^i-xg-e, t feLED i o i ©7/-K^*y- 

K£ jg-=F 112c, 113 £ fc^fr^ti^rM-Y- 1 Ulli!) 

oft, mi 4 (c) i^-r xstn mi 1 1 k> s**^! i e 
1 1 5 £©*s-a-fc£-£i i o©m»i i irtt«EUiitf. ::t\ «rigi 1 51: 

. ^u-c, r©3t#4fi/#RtrinHRa*i 1 5*c, mmmwii 2b#b?i©&#> x 

MSItnOt, Jq&l$IR|5l$IKI©£#^«ffci-3. JlftfcJ:?)* 

^1 1 6£*ttiBl 1 5tC^ftlfcS*#ll 1 9Sr^-T5. ^©^2©^fr 

4*5, Mill rtfcSKL»**i5»* 1 1 5 k LT, »mJ;5Sfl:SrSU4 



WO 03/021691 PCT/JP02/08959 

55 

6 6 6 3) 4\ fcikM^X. *>mk1rZ>®mW®*m^Z> Ao^©RKi*5»tS# 

il 1 5 0ftft^Wfflt5^H5tl5. Lfcd5oT, ttllgl 1 5©^b©iiuK 

ffjfti l 5#*fti-5rtt!:jBH-f5, i i 6©£fcl$©Mi:^5m 

o 

HI 5' (a) l^flgt, ^©£l 1 0fcBf5£©S!l 1 7fcEte 
Stf-CESU Mih©fc*©#Iil 18^:Olll 7lC$f5L&tP 0 ::t\ tf 
ih ©£«>©$ III 1 1 8 fctt:t#*^KJK«:t>fc^fc. ftfc, r.©ttifc©fc*©# 

sii 1 8», e^3fcf^^ *©4t «£©«£*» v mki-z>^tf*~>ffi 

r©#, ffflgSrS'ffcS**- it J: 9 ,015 (b) \C7jk-f J; 5 *fc#3!©6 
fe3S#© i Mlt*353fc?*'M ^Steffctt^i 1 6#»lil 

1 5*Tf^-«[Ufc**M H9Stl, Jgl ©Hifi^fii-eawufcJ: 5 ftfeP 

:rt% tfeLEDioi s& i 1 0 nmmimi&'fcx-hfotf z^. 

Lfc#oT, £ 1 1 0 fit, WfeL ED£&*-f 5 #>©!£§& 112a (m? 
«I!fl^©iS®) fc> sSEStf 112a £BM£B1 12bt, ffi^l 12c, 11 
3 fc£ffiSjt, ^gSPl 1 2 a &<j(|ffil 1 2 b fnnj&£thtc£ffi (Ml 1 1) 
^**MS:S»t5- fc^^ftfeflUftSr^rUT^S. Pfl«B 1 1 1 ©JIMm, 

r© J: 5 lw, flOgp 112b s$S& 112a (IS®) eRISiifctftLE 
D 1 0 ijJs»-r5*S:Riti-S»*i:i-S^fcl-J:9s 4 

Sfc, l l 6 ^^fc^tifc^flti 15%, Mm ©filffi©ffi3 

J:5fi^ttl*t?*«t5ii, o£!?£##:*l 1 9^Ml 1 1 ©±»t* 
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HktcfiZM&k &oTV>5©-e, ^©£5ft^o* h-^ ©raHttS* t ft 
, WI1 1 9d s , Dflgp l l l©ffiSS&l l 2b<^i^^J: , 9ig;V^i:{-i«9, r 

LED 1 0 1 SrKMl 1 2 aUliitSIgaiift)^ WfeLED^b* 

i 2b ^©lajt^^^tLSDaifP 

§siSi=g«) T*fc5 0 ::t% »i ©WJHUiHtfiKiJiuaflsL-ftv^lB*, »2© 



WO 03/021691 PCT/JP02/08959 

57 

^feRC^»JtS6«»-o^"C»Wr5. mi 6 (a) ~ (c) li, »3 0*ft*9t- 

*-f % Hi 1 6 (a) fc*-riST?, tfeLEDlOl Srttfftl 2 0±fc**L 
H^-r^o rcDffiftl 2 0 {4, BLED101 SriaS-r * fc*©S^ 1 20i 
, «$1 2 1 ^12 8©Iliij^ff*12 0©«»1 2 1 SrS®b-C^ 
^KBOfflSifcfc******! 2 2, 1 2 3 iW5. SI 6(a) 

KiTF-f £ 51^ tfeLED 1 0 ItePJmi 2 8<&JfiEffiKR*$ft* y *-* 

016 (b) i^fig-e, f^LEDio i©r/-KRtf*y- 
»f 122, I23tt ^ft^n&^ir-i 2 4 

of?K, IHl 6 (c) t*tIg-C, Ml 2 5X^**^1 2 6« 
fcfcffitel 2 0©D<]«$1 2 8rtfcif£L&tf. £©&ftfcI"Ctt* Ml 2 5 IT 

5 0 ^lt, roajK^vMfctoMUJEl 1 5t, AlfA^IRI 1 2H#M©£#, 

1 6&®mi 1 5*t£#fcL*:i^ftll 1 9 ^©f|2©3i: 

fc 0 433, pa ins i 2 8rtt!i*ua**b*#JBi 25t it, iiassft^L 

L 6 6 6 3) ^> «fls«||tJ:9*ft-r5*W»»«rfflv>5i:, Jp«©RK:*»t5 
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ill Z50*ftW«t8ri#tta. LfctfoT, mm I 2 5©Sgft©BU 

Kill 2 5mt5^HiBt5, 2 6©tt*©te5§^5 

So 

r©^, «r»Sr«ftS-fr6-fcK:J: »? > 016 (c) ^ti5W 

ffe L E D i o 1 ^^E-TStt^l 2 0 MWH J&SQflJgJlfc ft*^ 
Lfc#ot, 1*12 0 tt, #^LED^^ffl-r^fc*©S§Pl 20i, SSB 
12 0 ±-6lffl*|J 12 8 SrffltHWlB 121i, fl-lSJ&ftS^ 122, 1 2 3 i 

itgfll 2 0 2 1 fcT?#J*S*bfc3M (W*i 2 8) m**#S*R 

r©J:5{-, fl»121#, Sfttl 2 OKSlSnfcilffiLEDi o 

Mft&^-l 2 6M^fctil 25t fflSUl 2 1 (M©#lii 
) ©KSilltt^lsmtS^i:, o^f^il 2 9#M»l l 1© 
.hJSfcjiU-C^fcv^itfSSLv^ rfiit pa» l 2 8 ©aMK#, Rtt^ #^ 
1$, RH> Ril#v ifov^-f ft©#-£fct>*ii-t-5- 
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LED 10 1 (W£3§ftSf^) £Kgfll 2 OtigfSIg^ t^LED^5) 
ISi-5**Siiiii-6± 5^, ^ftfttt-^ l 1 6 fcffiflgl 1 5 6>fe6 

|S-r53feiSiia-t-5J: 5 &ft#S£l£tt5Xgi: , ±dH&***V tf--H 
*»638i-5*#iiii-r5 J: 5 fc£3fcft&*LTV*fc^Siii£#llB*rKtt5Xg£ 

^ftfrtfg-Cfi, WBB 1 2 5 L.-C = sJ**V«fJI8SrfflV^^, a ^ WIS* if 

tt«H»«J»tfC*5«tt«&-H:^*b"CV>5ri:#a*lxV^. ^;t-, ^mfc^ft 
£*&-J-#fc£*5;fc&©l? 1 ©Afc09- 

$ i ©^ft^T?i± % fifI|©^!^^ :I ^^I^I^^J^x6*&St^ > ^tt(co^^•cIft5^1- 

5 t 117 (a) , (b) ¥*tt36#^/<^*©Rj&Xg^«tf«fefittS:;bD 
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jtS 2o©*fe*-tH^tb^i-¥i50-Cfc5o -f&*>*>> HI 7 (a) 

5 K> jg^JiibJf 130 (KAI JODENNKI tt») ftSl 0 7 £t£B 

LX, ffJRl 0 6fcffifb£#-C^5IKL Ml 0 7 £#££flfc* JP *■ 5 - 

Ml o 6ti:fWf l 0 SfcJS-^ftStSii^^ti. I 211 

7 (b) |^t±5t» jg»#J0¥Sl 3 1 1^5110 
ZfcifcSJBfbSrJnfc-CfcJ:^. «ittf«rj«l 0 6 fc*3fefc*fc*i 0 8 ir©tt£^ 

#**V^fc»fc, 02 1 (b) fc*W:f£<, gftftJll 0 9*-e#tf§l 0 6© 
jS&fcl&ftftifc^ 1 0 8 !&StfcP*L-Cl^fc£ LTfe, HI 1 7 (a), (b) 
*5fc, SlO 7 =Srtg»j$-«3rS ^ fcfci I? > 1 0 8W«l 06# 

Jg»U-CS2 1(d) lc?M-J: 5fc* M106 0 8 

mi s (a) , (b) ¥*fr3§#^/w*©®iii;fr£©i&i ©am (a 
^^^tt^-r^BiaT-feoT, mi 5 (b) i:stist, ^tfafctBttSran*.* 

|£©&fi£^L-tv^ 0 -T*t>*>, HIl 8 (a) «*NfeSft*i 
3 0 (KA I JODENNKIS8) fHH 1 7^^BUT, tBl HIS 
ftS^-C^SNK Ml l 7^{d^«j^JD^5r tiCX DttJSi 1 5t»&*** 
tfc^i l 6 5. 018 (b) fc*i-J:5fc: 

> jgs&M^&i 3 1 {m^tiLK-yftz) Kxvmi 1 7K\M.mmm*Mz-x 

^Jx^^flt i i 5 b&ftfr®.* i i 6 i©tt;*JI#*#v*fc*K:, H 2 
1(a) ir < , Mil l 9l»-e»Il 1 5©j6*K:**fctfc*l 1 

6 ^ifc^LTWci Ltt>> B18 (a) , (b) iZL^-f £ 5 Ml 1 7 t:S 
|$f5rtia^ fjtfrttf 1 1 6X^«l 1 5#Jg»bX® 2 1 (c) 
fc:*-f,fc ffijffil 1 5f!^^l 1 6as$-fc#fH-5J:5U:fc5. 

^igft:3§ft^^*©§!!g#&©m3©^#0*J (t^ Kt'^-l^i 
frJBfcf^'f *©*&£&) ©016 (c) (^flgt\ jg^&Sft^Sl 3 
0Xttl^$Wfg 1 3 1 Srttffl-T5 r 5„ *•©#££*>» 

Hi 2 5 fc#ft#«^F- 1 2 6 ©&*&#*£ ^fcfcfc* 1 2 9 +T*» 

Jfi 1 2 5 <D&toK.&%ift&* 1 2 6 #ifcP*LT Vfci: LXh, 12 6 
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019 (a) , (b) ft, ¥*{M6#7^>r*©8li£Xg*fc:*3^-C 
^L-C^S„ 1-ft*>*>, 0 1 9 (a) (c^-TJ; 5 fc, HUBttll 4 l 4 

|H!&i»|l 4 lSrJ&?)#»fC, «tfl 0 6 fcfHb3*TV<»5PU S» 1 0 7£ft£0 
19 (a) m^-t-aEHr-jft* 0 1 9 (b) (^tSfetl^^tiUILiT 
RfcZit&^k^i:*) > ttffl 0 6fl^*#»f l 0 8 £-£5 - 

021 (b) Kffi-rzb < . %kftfcm 109 *x*mm ioe ©gEisfc&ftfctt^ 

1 0 8 iSftftU-CV^fc i VXh. 019(a), (b) fc^-fiS^ Ml 0 7 
£±TK&£-&5- KJ: t) , l 0 0 6^iltl2 

l(d) tc^-TJ; ©All o 6ti:S**Sfi o 8^-(^ft5J:5 

>:t\ S107 &Ki£££6ls!ic}i#tttu:e^-W5 *r«fffi i o 6 

02 0 (a) , (b) tt, ¥**3Bft^/<>r*©l&2©JM£«fc#5K&Xg 

tf»©igi 5 (a) KaH-xs-e, M^iT^^s^©^^^""^^ -r 

02 0 (a) t^-f <fc 5 K> 0lE8ll 4 1 iifefll 4 1 £ 0ig £ * 5 
(B**"f) t«r*-f6R(B*««rfflV\ ffll 1 7t@*5l»l 4 1* 
ftOftttt, »1 i 5«r*ft3*T^5WK Ml 1 7 £#£02 0 (a) fc* 

■tjeut ^8^0 2 o (b) ^i-&fe&mt<Dmxm } Qi&i'-tT%.fcz j &z>zk 

fctfttflgl 1 5 1 6 £©Jtm^*# 02 1 (a) \Z. 
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Bi-zkKs f**n 1 9*-e«risi i 5<Dmmz%ytfcn?i- 1 Q&ttfei, 

X^ftt Utt, 0 1 8 (a) , (b) id^-rJ; 5 Mil 7 5r±TSfe^* 
5itJllJ:«J, mftfc%L?l 1 1 1 (c) fcl^l- 

r©*^*^ Ml 1 7SrRfe*-fr5lsI«[Ji#»t^«^vWai?l!fJli l I5"f© 
Stftftlfc^l l 6 ©#f$:te« < 45. «fHtti:lOOi^iS-e^^©i^9 
o%^g!'fbi-Sfcfe, roi^f'JCii i 7i-^t>-b^Bgi i 5£±TRife£ 

fr|S3t7 f ^'<^©Rii*'ife) ©016 (c) l^tlSt, Rfe^ffeSr&JB-f S 
r.*#-e*5. *©»£K:fc, #y£tf«fJ3li 2 5 1 2 6 £©itM 

^*%V>fc*m, SMl 2 9*-e»JSl 2 5 ©Jg^tC^ftft^ 1 2 6 flSfc 

fcLX^tcb Ltt), l 2 6&.tmJ!!l 2 5^iTR6H5:i:lu 

J: 0 x WHS 1 2 5 * l 2 6 ma-tH"* <fc 5 (-45 0 

^AteM-eii, fl£tf¥**#3fe^'M*©»3ft:fcifc©J&i ©*fcfll (hy 
y^77-I|) ©0 12 ( d ) [C^-rigK&^T, StftfttatfP 10 8 tr-^tf 

wig 106 &£*© i/3foi 107 tasftu tnfRi^rasr 5 mm t u an& 
± u , S107 \z%yt#m 1 0 9 srHMti-s. 

r © J: 5 K> «flg©^5« • «fl2Sr«»lHlt^^-CfT* 5 r fcJ: 5 , HI 2 l ( 
b) ^Tjk-t^t <|^ll 0 9*T?#Mlgl 0 6<Dga5luf)feWl 0 8#ifc 

5 £ 4 5 . 

/^*©M;fr£) ©mi 4 (c) k^-tih, xtt^^frisafe^w^ottJfi 
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ttfO»lttt#i< *«. fc*^ t©0*«r*<i-JitfK3tli*liI#*<ft*fc 
- m * & *&- * * 5 fc * © £ 4 © Aftfll - 

;©^tlt ^^.tf^^fr**^^ ^©KJtXS (flitfBH (c) 
l^tlg) fcjav^-C* ftjfcfrlfc^i 0 8Sr-^tr«HlSi 0 60tt***v^tt*i 
tsriia*), mm i 0 6©*ftfi:«**Sfi o 8#itl*L4^J: 
jr^tli. ttfil o 6©Mt LtfWfi 0 8^ 

tfc»b*v^aso«;*ti-5. #*L<tt, 1 P a • SStK'lOOP a • SJ^ 

:<D±5i:, jes«iSo#llg*fflv>sr tuiiD," 13 2 l (b) K^-f r£ 

109 «t»T?#iB i o 6 <Dmmz.&ft&n* i o s ^antsw t < , 

fill 0 6 q^ftfatiL? 10 8 J: 5 i-&5 0 

suxow&xm ©mi 4 (c) t*tia, xtt^wfr**^^ 

( c ) l^flgt?, i^g^^^v^^* 1 ^ 

r©A^M-ett, flfctf^SfcEft^W'^KiSXg (Mill, 0 1 2 (d 
) |:*tl8) fc*5V*T, i&ftfr^ 10 8 £^tpirm 106iU, 
J: 5«^"f-5WJH (tt-fb-feJVtfcSYL 6 6 6 3) (KT, ^fl-i^'fbia^f £: V* 
5, ) Srfflv*5o «rJBlO6fcUr#JI*fls»ltJ:0«flS-r6»»KT, 
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/<>r ©in (c) t*tii, xi******?^*©** 

*ftO»3CA#fl (t^fKlf^I^«*r/^^l!W) ©HI 8 

^^^i-\zmm\zm^^hti^^tiit<^mz.m.v)m-r^ wc*. as 
fc-cfr a. 

4*5, ifBfgl-S&S©^^©!^^©^ ft 
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-T»rffiB-e;fcS. B9 2 2«v^ 2 0 0ttl^^, 2 0 l tt^y h\ CA 
0 6 tfgftft^-* h , 2 0 7 1^ 2 0 6 

% 2 0 8 tt&ftftX-* H 2 0 6 ^0»flfCfe5. ^ ? K2 0 1 tt, 09*.tf » * 
2 0 0i»b»»Utfcf**^ ^ 2 0 6 fctf X. 6 * ^ * * 2 0 2 
Kftfr^-X h 2 0 6***^-f CACtlilt5/^2 0 3 h * V* 
g2 0 2rtUlB«3;fcfc£Jl*S fc***-CV^. 2 0 0 &*b 

fc&ftfr^-* m%Li$v72 0 4 ©JnJE^ioT^>'^^2 0 2 

jRW*^* 2 0 0l*l^*^l£2 0 2l!ljff?t&*bfc*ftfc'*-* b 2 0 6 
!MllO81fcU#ot**#ttf2 0 7mU f»^2 0 7Ol*« 
^Sil5«I*l#*5. f*W2 0 7 S*'*^ ;X;V2 

03OBf*5#*4U9, *fflSii5t^-^ V 2 0 6 tO**#ttf 
2 0 7 OM«ftbtt*V\ ^tf^CArt«W2 0 7 

WSiS-Cf*. Rfl-^^^ 2 0 0, ^^12 0 2fctt*.&ftfc&#fc^-* h 2 

0 7W$*5^iaot, fW 2 0 7 ©«*»©j&#fca>iwi"S* 

5} ^ot^6„ H2 2!t*-r«T?B:, gS^^ 2 0 0^^^l2 0 2!^ 
h 2 0 7 ^WliKftoTV^o rfrKi^K H** 

^ynoo^^^i2 0 2 rt-e©*5fc#©Sft^*P*9*^*'» 

fc*5* WLPc* W 2 0 0^* >?m2 0 2 b 2 0 7 

■ 2 2|t*1-J:3fc±JM*S*Jflv*5#*fcM*fti'. *^*Mf©rt 
ft^isv^-cst*^-^ h 2 0 7 ©«*#*©*fls*'?**£tt»M , *" 5 #*' T? 

JORtt^^^ 2 0 OrtC7^^^tfC^t, 2 0 0rtH7^? 

^^Uf^-^ h 2 0 6 mtSikiaot, lifelrW^^i 
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a*-e% £ J: 5 l-^5o 

/ 0 5 Sfcft^-* h 2 0 6 2 0 7 0«* 

5©< tfft*^? K 2 0 2©;X^i^t5J:5 fcMLTfcrttf, M*** 
y^ 2 0 0 rt^«f<Oftl&»fC*iS*lfc**^-^ ^ 2 0 6 

5 Ut^j' K 2 o 2 o*ft*«i«t 5 r i t ± o t, Sfefc, /X 

-m#s©3?s- 

flS^S r ,..i.bi-, B a .iC a biE u x ) 2 S i 04 -e^£*L5fc^ 

Elites > YAG^^O^ttt^^iJtSfS^ UT> 
*»***Ufc** l!IHtt, l2 5lCtti-e(«tfc«8 5 0^**t 
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L^I-V^b^T-fcS SiOz ?;3-f^/t5:H J tt6, Sfc, Ah 
Oa mZT&fc-rZ^&te^ S^?r7;^ = n©7/v^'>Kfl)5Al (OC 

1 2 O 3 ^^t5„ 

0 5%~2. 0%-C*5^t#, #38W#*#frfcofc«*©mM»&0*ijZ.fc 

SBfcfc, IW^ISfcB^f^/HfcYAG^tm^*^ 
Jt#ft*i:fftt5tBitii,5x>l?*V*Bffctt5«aXtlti©J: 0 
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c ) , (d) ^tipt, #X(t&*#*i--K&*\'1t&&XXi*XX'1r** 

% gKi^y ( B a C O 3 ) , KB* (SrCOs) , Sl^- 

pt^j, (eu 2 oa ) , -mitmm (s i o 2 ) <7?&$*£m\ 

t IsX&fc***'** (C a C 1 a ) £JBV^C 0 ^*#IS^©««tt^-C9 9 - 

»*ftO*»^!l^9- 9g, Kl^hB^lSB. Og. mt*— 
atf^2. 6g, 3ftil3 0. 7gWWW^^l. 7 g^ Sf 
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(027 (b) #$0 fcHC^-yeJbS. :o:itt»«W«il* 

*-ilSft*iO (Sr, Ba, Eu) . S 
*©*S*, ±e3£SMft##fc©»J*tt* (Cao. Dis S r 0. tiB ao. oeE up. 01 

,) si 0. 99 o, -cfctu {ta*i*K:iart5«****©a*H:i:»tf-»^ 

r©«m^*»53SSfei£*3te#:«, 2 5 0~3 0 0 nm#ifiClli*t-^^t 
U 10 0- 5 0 0 nmOMfi«Bft«JM»lRtt, 5 6 9 nm«t" 

Jtfe*3fc©C I Efe*jaE«H:»lt5fe« (x, y) (0. 4 8 4, 0 

. 5 0 6 ) "CfeofCo 

S:*i-0T?fc*. rrr«fi, ±Bft.aT?#feilfcaifc«:**#Kl**4 7 0 nm 

©aiB«Kffi**iB»L, w&Mft©£M*-^ hA'imtio-cBas 

ftS£)fcfc0»**'** hfrk £WfiUfc = &*S> 4 7 0 n m©W£fttt, Xe 



t 
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yy/O*^^; 9 n * -? — \Z.M-+Z t CiotUfc. &»©£&£, 02 5 
KiteYAG?S&ftft©-tfSlxtt*^ Wi^3j^*^ >/W£«*>^Lfc 0 *** 

#fe*KJ:oT»jBS*LS**©B*#»<. YAGMfr©3§MS©£)¥# 

Euig (=Eu/ (Sr+Ba+Ca+Eu) ftMttft 2 

JR*% (-Tftt)^, Eu||=0. 0 2) il, 1 4 0 0 , C©a5c#IBft*T?© 
2 B# Pal ©$£)$(£ <fc f #fc^i£i&^3fcffcf£*^ 1 ' ,, "^"© , £>©"^£>£° 

^T, 026 (a) ~ HI 3 0 (b) ft#|lft#bRWt5. 

HI2 6 (a) , (b) }±, -£*l^tUHK> CaiBa^<^4^ ( S r .. 
98 E uo. oa) 2 S i O4 £ft#Rtf£fc©¥#4MS r , S i O4 fl5^»©#X 
SMfW^-l'S"?*)^ 02 7 (a) , (b) its ^tl^flM^, Ca*±< 
flfBa £g&J;f- VX 5 m^yoStt (S r 0. 93B a 0. 05 E u 0. 02) 2 S i O 

4 £#ftRtf4*fci©#:£*36s r 2 s i 04 ^^^©^x^ftf^f/^-^m-efc 

5, 028 (a) , (b) tt, ^tl^li:, CatSr^<^*^ (Ba 
0. 98 Euc.o2) 2 S i O4 $ftfcRtf&fcl©#*;fr&£B a 2 SiO< ffc^fc©* 
X»*«f^^-^Ht?*>*. 02 9 (a) , (b) ft, ZflVtlMK* CatB 
a 3 8K^%, 6 (C a 0. ssB a 0. aoE u 0. 02) 2 Si O4 

nft$.RTfi'Jkte(0*J7&%Z a 0. 3 C a 0. r S i Q 4 fls£»©£-Xfc#ttv** - 



♦ 
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ygtfcS. 1213 0 (a) , (b) tt, Ztl?tiM\Z, SriB a*£<£*fc 
V^ (Cao. 98 Euo. ..) , S i0 4 f**TOftO**t^Ca, S i O Wfc 

5 0 026 (b) , 027 (b) , 028 (b) , 029 (b) , 030 

(b) JCPDS (Joint Committee on Powder Diffraction Standa 

rds ) #-Kfc*oT&fcfc*oTv^iT:*#^-*^*0* #0t-tete-£#> 

S^flS^Sft-t^S. 02 6 (a) -30 (a) £02 6 (b) -30 (b) t 

tt, ¥fcft3^ #4£I>^> £42f.P B ^> 

So (Sr.Bal.SiO. : Eu u f»^ (C a, S r) , SiO. 
: Eu 2+ **fr{±, ¥f4f B ^t#4^^^^^^«'t^^ , ?*^° (Ca ' Ba) 

, Si04 : Eu u Mli, ^ B UtA* B B a lt^lloM$**5 

#S 0 S r g&S (=Sr / (Sr+Ba+Ca+Eu) #/>fc< £ fe 5 

0 gfo /o&J:(D (s r> b a, Ca) . S iO, : E u ,+ £*fc©fcift*3Sri# 

JtA*it©BT?#fcfcl"*"' < £*Ktf : > (Srx-.i-. Ba.xEux) 2 SiO 
4 mftft-CifcSo B a *±<-£*fc^*6#4 (S r x-x Eu.) 2 SiO-f)fe 
ft It, '>4<H0^xS0. iOEu«*«HrtTftt, ¥#»**©*Sii*3t«r 
ffL-C^SaS, Bafil (=Ba/ ( S r + B a + C a + E u ) ) Cttll 
^%gaf^±^B a Sr^tf £ £ Ciot, (S ri-.i- Ba.iEu.) 1 SiO 
4 Mffct*> 4>fc< ^ t E ujftjE^ 0 ^ x ^ 0 . 3 (DmmftVte. &jj&7&<0% 

03 1(a), (b) 14, Si ©-Iffl^G e "CS&Sftfc (Sro.s4Bao.14 
Euo. ,,) , (Sio. sGeo. 2)04 **frRtf&*l©*;fr**S r . S i O 
4 flJ*»©#Xi)Mf/<?-VH-C*>5. 03 1 (a) , (b) (4. 
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c? frlfc (Sro. 84Bao. uEuo. 02) 2 (Sio.s Geo. 2 ) 0-4 

m&#&u&?iktbzz.bifit>i>>z 0 j&*5, mwiT-ftegm-tzfts si©- 

%f>fi$Ge X*W.fe£tltc ( S r o. 84 B a o. n E u o. 02) 2 (S io.i G e 0. 2 ) O 
4 Gefii (=G e/ (Si+Ge) ) # 0 - 1 0 0 JR 

KTORMt, Eull (=Eu/ (S r +B a +C a +E u) % 
, 2JK^% £ U 1 4 0 0'C©ii5G#||^4 1 "C© 2 R#[S©$5j£t;: «k 9 # 

m 3 2 ft, B a K&fi ( a 3 ) OH* 5 ( S r 0. a«-.i B a . 3 E u 0. 0 2) 2 S 

i 04 &%w<om%*^? Y/^mx-hZo m 3 3 » % t^ii-tT5jsf%©B 

a ^-g-^-C a ■ (b 3) ©Hft-5 (C a b 3 S r o.n- k a B a o. osE u o. 02 
) 2 S i O4 *3fc#©3S#*^ h/l^B 0 3 4 ft, C a fi&fi; (b 3) 

(C a b3 B a 0. B8 - b3 Euo. 02) 2 S i O4 ^^^(D^^t^^-^ h/l^EI 
-efc-So 03 2~IH3 4f4 > ZtL^tl^%(Dtc1bK7jk£flZ>mX'h6 0 

HI 3 5 tt, C a g&fi ( b 3 ) ^19 B a g&ii ( a 3 ) #24 

%© ( C a 0. 19 S r 0. 55 B a 0. 24E u o. 02) 2 S i O4 h/^ 
B-CfcS. mmfcTft-tT-fft, H§fc©ffl^±, If 2 5 4 nm©IMia5 
JSb & TT-SI^ L fcJlS* £ * t * fc t> © t? % 5 . 

7t <b ©T'fco fc 0 

#3^i££ftft©®)j£aft;*.-<;? h/W^Ifc-f 5^ #J8?Ufca»3&»5 (S 
r i-.i-bs-, B a . 3 C a k3 E u x ) 2 S i O4 &BUft$#ftf4 % M©Htt&6 
*>©©, £IM£«BlK::i3V*T\ ^**tr-^»ft*f 4 7 0 nm©, 

-eHB"Ct 5^3fe#:T'fe 5 % ^©^ISfte-^jfcJ&ttS 0 5 nm~5 9 8 nm© 

(S r i-.i-n-, Ba.aCabsEux ) 2 S i 0< ^^^^^^© + t? 
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ID 3 6 tts (S r o. B8-a3 B a asE u o. 02) 1 S i 04 «ft (&@&&&ftfr 
) ^joftS^|S^fc 0 -^^^^B a (a 3) Sr ^l - El X* * 6 . (S 

r 0. 98 -. 3 Ba.aEuo. 02) 2 SiO. & ft ft *5 # 5 B a gtfeft (a 3) 
1k%\£—9 &&k<D&&\*, 0 5 3 fct>*£*bTV»a. 5 

V^Ttt, 3E^)fet-^mit 5 3 5~5 4 5 nm#Stfc!), r©g^j&3£ft# 
©3Sko3B3te#*ftT?*>*©fc#Lr, '>4<HBa»ii50. 3if%K± 
-C2 4K^%»T©ftH^38V^-Cr±, ^jfet-^tf f±5 5 0 

HI 3 7 |i % ( C a b3 S r 0. 83-b3 B a 0. osE u 0. oz) 2 S i 0< ^ft& 

(mmm.i&ftfc) cfc(t5±^t-^$s©catit (b3) # -r 

%«T©f£fflK&^Tfi, c©:n^i£i£ftft©£3i§ft fc 0 -^ Mas 5 o nm^ 

lt'6 0 0 nm«T©SM*C^> Calfti^7 0 K ^ %Hg«T©|£B 

C aTO^0lf%WT'8 OJg^%mg#T©«HrtKfcS&& 
&£ft$ ( (C a b3 S r o. 9 3-b3 B a o. o s E u o. o 2) 2 SiO« &ftffc) 14, ft 

#,^ft£$t>#5 fc© fcJft*"C* 5o 

038it, (C a b3 B a 0. 98 -b3 E u 0. 02) 2 S i 0 4 3£ftft (g^ik&ftft 
) {HfcttS^S&ft tT-^.«E5©C a g&ft (b3) ft#tt^^-Tll|-C*fcS 0 
{C^-T «fc 5 t-> (C a b3 B a 0. 98 -b 3 E u 0. 02) 2 SiO< ££ft$©£E$^ffl 
tfot, £3§ft 5 0 0 nmW±T: 5 5 0 nm^StCBSICfc 

t) , (CanBa 0. 98 -b3 E u 0. 02) 2 S i ^ftflctfifcoft tejtfe^ft Tftt 
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ft*5 % (C a o. i 9 S r o. ssB a o. 24 E u o. 02 ) 2 S i O4 %L%fc<D3E.%&% t° — 
HI 3 5 fc^ixSlgft*^ h^j&»&*>#.5 «£ 5 5 0nmKif 
6 0 0 nmg(T©ifeiitfc!3, (C a 0. i.S r 0 . 55 B a 0. 24 E u 0. 02) 2 S 
i04 ©$o3gft[4j|-fe^#T*fc5 0 

©l&J$®Hi4, B a fit&ft (a 3) #OSa 3^0. 3 ©ISIS, C a tt&S ( b 
3) #0£b 3£0. 8©^HT?fc5o Sfc, #£L< B a|M (a 3) 
# 0< a 3 £ 0 . 2, Ca B^fi (b3) #0<b3^0. 7 ©^ffl-Cfc-5. ft 
fc\ H5 3*»fe*>*»5 J: 5fc, £©ajfc«Hrt©&IfcJft*#fc©l£fi*£tt"*'< 

H3 9li 4 Si <7> — flSflSG e -efi&£*lfc ( S r 0. . 4 B a o. 14 E u 0. 0 2) 2 ( 
S i 0. s G e o. 2 ) O 4 h/^?r##<Dfcfe^^1-|at?fe6„ 

> ttG e g&ft ( = G e / (S i+Ge) ) <D$£* t t t # < 

ffiTi-S^, 4>ft< HGe ft&*# 2 0J^%~ 1 0 0j|f%©Ii®HI-fc 
^TttUfcfc (±18* : ft 5 5 0 nm) T?fc-5 0 

fcfc, £M**fr©Eu« + $5#*&*£ (=E u/ (Sr+Ba+Ca+E 

u) :Eu*SiRf) ^ii$«J:mttttoB8{|I^RntS. ^ 

T©KWH\ t&j$& (S r i-« E u x ) 2 S i 0 4 $.tcl* ( S r 0. »s-x B a 0. 0 

5 eux) 2 S1O4 ti, 140 o < c©jt7c#iaMf -co 2 mmvmj&Kz 

£> tl g SI & m * # © * © t © X- fe -5 0 

m4 0 {4, E (x) &m*(DMft5 (S r i-x E u . ) 2 S i O4 

fc<Dm%*^? h/VSr^^Ofcfet^i-Ht?*)*. HUlfi, (Sr.. 95 -,Ba 
0. osEux ) 2 S i O4 ^ftft©3§ft*^ h/>Sr##©fc*^^1-|aT*fcSo 
04 O&tfUU l©7*-*tt, #*jRft#2 5 4 nm©*^3tefc±*BiiBTt?© 
$!!£©*£:£# kftfcfc ©-CfcSo ::;fce>©*#fr©*&**»fc:ov^«)|iK:RW 
1-5 , Xi»|Hl*f^^-^©ff*liJ»*-Ctt, £ t> Eugl (x) «S 0 ^ x 

^ 0. 1 ©tgfflrt© (S r i-x E ux ) 2 S i O4 $3fe#©&£flKftt¥ftij|$ 
Sfc, il>*< fcfcEyM (x) tfOSxSO. 3©f&fflft© (S ro. 
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9 5-.B a o. os E u x ) 2 S iO< &%W-b , 4>&<£:<bx = 0. 3 <D (Sri-, 
E u , ) 2 S i 04 mftftk <Dm&m&tts g^^X-hZo 
|4 21i, (Sri-, Eu,) i SiO( ( S r ,. »s-.B ao. o,E 

u x ) , S i 04 % fifth <D3i%i?t¥-?$Lm<DE u*£fc#tt«r^i-B"T?*>5 

(x) # 0 . 0 0 1^x^0. 1 <£>«Sfflrti£$>5 (S r i-, E u , ) 2 S i 04 

^<HEuIS (x) ^ 0 . 001^x^0. 3©|lrt© (Sro.es-xBa 
0. osEux ) 2 SiC>4 Hftfck* x = 0. 3© (Sri-, Eu,) 2 SiO« 
MtOiljfet-^ilftli, 5 5 0 nmKJ:f6 0 0 amKT^Sfefliu 

tit, ^Bjo^j^tr^ff-rsfcfeo^^mm^fro^ 

B a 

Jt£©Mlt 5 5 0 n m£l±T? 6 0 0 nmPJTO|Sit*fc5©f, 0 3 2 <fc U 
w©{b^^£)ffeOMS:#5fc«)©^#ti, B a KftfttfUAK 0 . 0-0 
. 3©«n?jb5ii^t>i>5. fc*5, BatIi^*|I^JtT«0. 3 ©fc 

03 6i»6, £©<fb-£*!&»&H&©«fiS:#5fcfc©&#tt\ Ball 

ft©***!*.** 0 3 6 fc*£*fCV*fcV^ B a*«|*^ 2 4jR J F-%©<b^» 
OMI^ BaIj*i^4 3l ; f%Oft^*©**it*ii»6», Balif 



WO 03/021691 PCT/JP02/08959 

76 

C a 

*s&*jfco. o~o. 6t*s:iist)i»5, CaoAA^o. 7© 
Mitr-o. 7©te^»K::fcv*Tt>2t£©ftg##&;h,st>©fcJiai^#5. * 

fe> mm^^Vlt, CatM^MifctO. 8 ©f[^fe©3i!7fet°-^$Egfift 

> c a g^i^it^jttr o . o~o. 6 <£>1&m<Oik&®\z.Mz.X, Ufo&O. 7 

, 0. 8 t-g-fefcjftjsfcjfco. 0~0. 8^©iS^#5fci!)OUI©Ca 

6 m*%<Dmwii&&i*t>, c a g^#^ 7 0JS J f : %©»^^c^3v^T'^>lS6©i!^s 

S r 

83 4, H38i»^ SrSr±<t*ft^fttt, *6tr»* L*^ £ i # 

ft*** 

E u 

B4 3i»6, J£ft«iIt#*f:£ifi©fc©H\ E utt^4fc:M^^-f^^©^5 
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fc*s, Eu»g£3&ft3ft« (£38ft (ft 3) ) ©HflStt, Sl4 3(c 

•)!•*>$. (S r x-, E u. ) , S i 04 i&yt&k, (S r 0. ,.-,B a 0. 
05 E u x ) 2 S i O4 3tft#:fc©V*1" *b©»£"T?t>» E uiftg^JtflDt fc fcfc, 

MAtf&fcfcttT?-* fcv^5RCfl[rtlfc*1\ 3§3fc*^ h/wjEMfc, 

feftft Jf©S.-C#*Ll^Eu»g (&j£jfcx) » % 04 3, H4 l*3.fctfB5 3 

J: 5 fc % 0. oo5<x^o. 1 ©ffiffl, £ L< li, 0. 0 

l<x^0. 05©«SH, *t>#£ L< [i, 0. 01<x£0. 0 2O|lffc 
5o 

--t, ft3fe©&W©*fc:fc^TfBi&Lfc v #12 0 0 1 - 1 4 3 8 6 9^ 
LT1B*$*LTV>5, Sr 2 Si04 :Eu !+ |||S^t 
(BaSr) 2 Si04 : E u l-O^Tf 

S r 2 S i O4 : E u z+ g^±£M#fci, tK*-&*ftS B a ftW#fi*lCJ:o 
T, ^^^^ (Orthorhombic) (Monoclinic) © ~ o © jjg J, ft 

5E u 2+ ^3te>t"il>»i (=EuIf©S/ (S r ^©fc+E uJK^-OSt) : 
x) 0. 01<x<0. 0 5 CD|qEF*3T*I4, £4;frii S r 2 i O4 : E u z+ ( 

a ' - S r 2 S i O4 : E u 2+ ) ft, 560~575n m#i£f££3§ft f- 

^«r*"1-S*ft**S:*oH'feai«*#:T»*5 , S r , s i 0 4 : E u 2 + 

(0 - S r 2 S i O4 :Eu u ) li, ftg 5 3 5-5 4 5 nmtiiSlCili^ f- 

? &G-tzm&%t:Ma&&&yt#-vbz (042, @5 3#d „ 

fc*J, EuM^Jt (=Eu/ (Sr+Eu) S»^#J£-) & s $§#&&© j®T?H 
JB&fcO. OOlgifO. 3 EtTOflEIH (1"* *>*>(>. llf%£t±1?3 01^ 
f%^T©gi) , fcfcO. 0 0 3K1T-0. OS^TOlffirttfi, ±3§3fcfc' 

ot, #H 2001-14386 9^§-&«fcSE*£*b-0*5 S r 2 S i 0 4 : E 
u z +M&%;%,mt, ¥^f H S r 2 S i 04 : Eu !+ S*ft^4f:^f§5 
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o 

fc*5 % S r 2 S i Oa ^ftOiAH^, il>i^Jii5 B a J: o T\ 

1"?K:&*n£ SttT^S (Wittf, G.PIEPER 
et al., Journal of The American Ceramic Society, Vol.55, No. 12 (1972) pp 
.619-622) . Sfc, IjiftAKOS r , S i Oa fb^&OttftfllJfttt, ffi3 8 3 K 

©ft*-e*t***^fc RTifi!WK:*Basfl:i-5r 4:#*i6*l-CV^« M.Catt 

i et al. , Acta Cryst. , B39(1983)pp. 674-679#Rg) 0 

Sfc, S r m+fctt-tZB a ^ttttJR^-©^* (B a/ (Sr+Ba) JR*- 
B aStffcifBifc) ^l%gg£(±©^fe, 1" ( S r □. 

98 B a o. oi) * S i 0 4 : E u 2 + <fc !? & B a ^*;&S#^ft;^fi, 

B a^SOJfJq i «b ±H^t 6 -^^ftfi5 7 5 

nm#Ii^ 5 0 5 nm#i£^ffftt5 (HI 3 2 , HI 3 6 , HI 5 3 #,1) 0 H 
«K:*5»tsa^KJt4?Sr%i«i-5fc, B32, HI 3 6 , 05 3^6,, 4>ft<£*> 
(S r 0. 9 8 -3 B a .3E u 0. 02) 2 S i 0< "CSt £ ft 5 f b "a" ^1 £ Efc & (C L 
T?5:5itSf)i5fr (fcfcTU a 3 {4 0 ^ a 3 ^ 0 . 9 8 %ffi&-f 5 fc*S 
V^T, 0. 0Ua3^O. 3 <DMJ&^ffl©ft^5£ (Sro.os-.s Ba.aEuo. 
02 ) 3 S i O4 Sl^&^ftftll, tft5 5 0 nm£l±T* 6 0 0 nm£*T©^fflft 
Cii^tf-nttSSfeMI^ 0. 3<a3^0. 9 8©&J$ttB9©& 
fHS^Sfeflcfi, tfi5 0 5 nmKit5 5 0 n m*?i<9«Sffl|*3 (di|g^ fcf — {7 £ 

^T©@oi, #{co. oo3Ei±to. 0 3ST©Hirt-!?a, ±^e-^t 

^t, ±IE#§§ 2001-143869 *^«t|Bii© (B a S r ) 2 S i 0< 
:Eu 2+ f6f^li, '>4<n0. 3<a3^0. 9 8 <&*lriU6H© ( S r 
i-. a -.B a ..E u. ) 3 S i 0 4 (fib, xftO. 001^x^0 

^^©Itffi^iiSrir U Hfe^lS^&o, E u$g£>Srft>i<fbL 
fc^g£:i[S3fc# ( (C a 0. 016 Sro.93Bao.osEuo.a1s) 3 S i 0< Sift: 
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) ^YAGlfM (Y0.7 G d o. 28 C e o. 02) 3 Ah O 1 2 t ©3gft#1±© Jt 
@5 4li, YAGgftft^JSV^c^ftl^T/^;* i , 

H5 4K*5V^-Ci2 s YAG^f^ (f-^^^D, E) 011%©^, mm 

ri^^t^S. -fe^ (0. 3 5, 0. 3 5) 

»£\ YAG^M#^i^#Sl;%f2 7. 4% (l^yV^D) , 9. 8 % (f- 

V^V^„ ffeLED*'|[04 1 0 nmKif5 3 0 nm«T«® 

5 5 0 n m^±-tr 6 0 0 n m^T©^B<?> J|-fe^<Dft -5 ^ 

%yt&m$>\z'>m<DMft#Lfrmi<^ z ttfx%ft\,\ m^thx, i&ytfrw.? 

y tr-#afei»sjx (040, ^*y h n tr-«jR#ajE*BBn:ftoT) , * 
y-yy^F, g, h, i, j, kstE^t, 
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4 4-H4 7I4, HI 5 4 CDr-^^S^^fc^m^^-t-IH-Cfeo-C, £0fcH:, 
t**#3 0ii%, 4 0lf%, 5 OM%T?fc5-t;h,*jfc©#<6-©#ffl£0[ 

L^ 0 

-f^VM fc?-tt##J©Ss;bn- 
Iftil (i£n p n £ "Txp^v" xi/f-tfc (») ft) £^*y hut°-tt$-M ( 

-a- © 3b * £ o v n t ft m -r s o 

©~^ft;3i|f y h b e— H-^-jSflt AUfc-^y7 p /v©#i»#tt ; Sr*{c 

HI 5 5 {c^i-7*-i? fi, Sl£i&l£3fcft£3 0M%©*-&triM'?Vn i % Jl 

<t, Sft*«*#Sr*b3 0fiS%^^T3ini?/uofta£3jSi. ll%ffe5fy 
^3 ton 3Sm©1^>'7 p /^^ffiv^Tll^^^TofcMm#bt^fc'bc5T♦^5S 0 

05 5Kli 4 -feg (x, y) # (0. 3, 0. 3) #i£©#^©#f- ^yVW^ft 

*fc, #fy//H^t5»g, £g (xf) , ft € ft M 

©f^t*t>/J^<ftot*J5 4 ft t>flTfttt^it< 4ot^5. fcjWc, -fe 
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}± * § v ^ t ©« f - f ^ © * *> * # * k * o t ** 5 i*® 

#Hifei?lH*> fc*£5S; (S r i-.i-n-. Ba.iCabiEux ) . S i 0 4 (a 1 
b 1 , xtt, OSal^O. 3, 0<bU0. 8 (± OlSftKttO 

rSbl^O. 6) , 0<x<lO«fflt*>5ftt) -C*t£*K 5 5 0 nmPJif 

6 0 0 iimKToWMK^^^tt^trft^H*****^ 1 ' 

&g1-£$B#©IIStJ£^2 s 5 0m mJ^±-e 1 0 0 0 m m&T©*&Hfc 

H50 (a) ~ (c) H\ **lK»«©JI5S*«fe©*io«fc33rt5«3txS 
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ffs 05 0 (a) t*tl8T?, ^3 0 l©^tt*f^^ 0 3 

£«3 0 3±fc#«3ftfc*#* r 'f*-K3 0 2 (Mx.«ffeLED) fclSfi 
*LT\ a*tt**i-6»JB*»b45»»3 1 0 i J*fe**#fc«:£t* * 

jt#6f3 1 1 bzntzzmmmmti- 3 0 7*, s& 

3 0 5HiS0lftKftW. ^©i#> b 3 0 

05 0 (b) |C*tl8T?v*»3 0 6i»fei301rtt, H« 
ft^-* h 3 0 7 i!5 t>**#:«[^ 3 1 1 ©*flE#»V** 2 ©Mft-<-* h 3 
0 8 ^ftA-rSo 

fcfc, 0 5 0 (c) ttJB$r«flS$*5fc, W310©5%, 

H^^*- K3 0 2 ©3EfiF©«*. WL®©±*i:&ft5^ 
3 1 1 #**L-C*HM"5-#, **^*-K8 0 2d»&»*l 
fc##3 2 0 *^lim3fc^^3 1 ldsa^^*byt^«ii:^5c ^©m, 
fMSftT^ 3 0 l^fclROttJi". 

«±©i9lult, W310©^, »*^*-K3 0 2©'>ft< 
i?){iitffi©±*I^It5i«tf *W3 1 l^flSibtmS. -fetf 

5, © to m £ ft fc a i§ ft s s * » it -r s ^ t # -e tr 6 . 

-®Ji£#*fe©S|2 ©#j- 

05 1 (a) ~ (c) It, *|t*»«©«Jt**©*2©«l»j:*jrt*»»xS 

S-f , 05 1 (a) It^i-XS-e, |40 1O^tt'T^I^ i«4 0 3i: 

*-K4 0 2©iE«, #C^*»5tttU®^«!J*^tS. »*^*-K4 0 2 
jtc, H5l (b) |:*tl8t, *»JBi»fe*5«tt4 1 0 i 
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st£m£ftft£^tr'>a©&ft#&^4 1 1 tzntczM&mmti-zi&ftft^ 

B5 1 (c) \C7rsi-nUX% »JBSr«ftS*6i, #**4 1 0* t-*3^ 
«*|z:f4«**tt^4 1 l^iLT^ttS-^, **^*-K3 4 0 2d* 

^3fer/^^^i4 0 l d»fe]R 0 tti1\ 

K±C±5KU, S#410OH, K4 0 2©'>fc< fefe* 

H!HJilE©Jt*l^lt5i«tfm ; F4 1 lasfcfcLTfcfc-*-*, -fetf 

IH5 2 (a) ~ (d) f±, *«»*©«3ft*«feO«3©«lE:*tt5»JSXm 

*-f > HI 5 2 (a) l^tlgt, I501©^ft^f^(^ ^5 0 3 ^ 
X«5 0 3±t*t$ttfc**^*-K5 0 2 (iitfffeLED) i &KS 

fc5*jfcK**-f5»»*5 0 7 %, «»5 0 5i>fel5 0 1 F*3}C&Al-5 0 £ 
©t * , M«5 0 7 £*3fc*V;*— K 5 0 2©±® J: 5 t> *vHfc«* -e8iA-f 
5 o t- K 5 0 2 o±3fet 9 ffl tffiii^ PHU^-r-h^fi^-tv^® 

HI5 2 (b) K*tlSl?, JH*4fcl±l*fftJ:!lM*5 0 7fOlP 
38tt#ii5 1 0 £ii$§£-fr3o 

05 2 (c) t*tl8T?, »*tt«r*i"**lfi^e»***«" 5 1 2 t 

— * h 5 0 8 fc, ^3§5 0 6 ^?>I5 0 1 rtfc&A-f 5o 

^ tC . HI 5 2 (c) t*tlgt, »flBSr«fls£*5fc, ##5 1 2*fc*5^ 
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«±©J:5fcU-C, W410©H, »*^W*-K4 o 2©'>fc< fcfcft 

# It 2 V ^ K 3§ L 5 © t? Y A G tt * # * s * fll 1" 5 . 

-fb^iSS r i-.i-bi-. Ba.iCabiEux ) 2 SiO. SftSflS-fr 

* tt* # ttTJBi t? ff*- 6 -f 5 <t 5 fc £ mi" 5 n k K L r v ^ t> 

Htfiii^^w^^^ ®^i^i^-rSo tit, «asiif '^^^ 
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Ah Os **#*T*^^»7A' 

^/KUMAKOC, Hs ) . tUV^C r*i,*T*=»-*** + -ea#!t 

MLXO. 0 5%~2. 
ttfc«fOffeLED60 1^ #ffeLED601O#»^lI (H 5 

. lie i 3©#ki±, ± e #**»*^**^^*>® MV%5::k36ST# ^ s 
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(H 5 7fi, #»©W6L ED &#*fc*#£t^*&** 

^^5#|[©#feLED6 5 1 (#£3§#*^) is #*feLED651© 
^®lCiH*$ixfc¥-©^^#:S 6 5 3 i:§:«^-CVN^ 0 6 5 3 tf\ 2 

, ®Jii§6 6 3 tl^*UBI^fc**#ftf6 5 2 ^flt*3!3, M# 
1 6 5 31*, *0»**BK1*JV^-CS»»»6 5 4fc:J:o-C£«r£ft-C^S. 

HI5 7Kl*i-**tJ:*i» #t©tfeLED6 5 lCMUSjfiMB 5 3 

KiiOHIflVItt 

#«flRH£ft (LEDIMW, *f*|LED*]\ LED#**I\ LED®3§ 

*rj£<$5#3siifc?E*fT:^s. mz&&*zm%i-zh<D\zm^x 
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WW <^> ^£ O 

(Sri-.i-bi-* Ba.iCai.iEux ) z S i 0<. 
(O^al^O. 3, O^bUO. 8, 0<x<l) 

2. ©^ftlSftr^^Kio^-t, 
±iasife^^3tefr©c aia$tfsb i o^b2^o. 6 ©tfiisfcfcs&jftH; 

-tfEjt£^i£3fc#te> 5 5 0 nm£A_LT*6 0 0 nmfilT©tI|«Ci^tf 
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